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incorporated to develop, research and promote nursing
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Australasian Nurse Registering Authorities Conference, the
initial conference that produced the original competency
statements for registered nurses in Australia.
Australian and N e w Zealand Association for Medical
Education; T h e somewhat anachronistic n a m e for a structured
group of academics involved in all forms of health professional
education, most notable for its biennial conference
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university leaders
College of Advanced Education; a vocationally oriented
tertiary institution usually involved in the education of
teachers, nurses and others n e w to the tertiary sector. Defunct
since inclusion in universities as a result of the collapse of the
binary system of tertiary education.
Clinical Nurse Consultant
Clinical Nurse Specialist
General Practitioner (Medical)
Higher Education Board; a government instrumentality in
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SPGTONE

North American Nursing Diagnosis Association
N e w South Wales
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N e w South Wales Nurses' Association; Industrial and
professional organisation for nurses in the State of N S W .
Registered Nurse
Science in Nursing Education;
A loose coalition of academics involved in teaching
biophysical science subjects in nursing programs.
State Planning Group for the Transfer of Nursing Education;
A committee of the Higher Education Board of N S W convened
to advise Colleges of Advanced Education on educational and
administrative issues during the transfer of nursing education
from the hospital to tertiary education.
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Glossary

It is not the intention of the author to include a complete glossary of all terms use
thesis, as these terms will be explained in the text as the thesis evolves. However, the
experience of working with the thesis has shown the value of clarifying some terms very
early in the work.

Term
Biophysical
sciences
Course,
Subject
Program
Science

Skill

Task

Meaning
A n amalgam of scientific disciplines including Anatomy,
Physiology, Biochemistry, Chemistry, Physics, Microbiology,
Pharmacology, and Pathophysiology.
A discrete unit of study within a tertiary program
A full time educational program involving a sequence of
courses and leading to the award of a degree
"Advancement of our understanding of the way in which the
observable world works, the development of a logical,
integrated and self-consistent description of why and how
such and such individual events occur, why apples fall from
trees; why they are coloured red and green; why they are
good to eat; irrespective of the immediate utility of these
(Ziman, 1984).
statements"
A n ability held by an individual, based in cognitive
knowledge, problem-solving, application and reflective
evaluation
A work element to be undertaken, a piece of work to be
performed.

IX

Abstract
T h e uncritical acceptance of a role for the biological sciences in undergraduate
nursing curricula is based on historical patterns of nursing education in a socially
constructed environment that values scientific knowledge above other forms of
knowledge.
This thesis seeks to explore the association between clinical nursing practice and
the biophysical sciences of the undergraduate nursing curricula in order to ensure a better
fit between these two elements. Specifically, the thesis seeks to identify those elements of
the biophysical sciences that can be demonstrated as relevant to the work requirements of
newly graduated registered nurses. The imperative of this demonstration of relevance is
explored in the thesis.
The method utilised in this study involves a triangulation of data sources
(observation studies, patient information and equipment at the bedside) in order to
understand the work of the beginning registered nurse. This understanding is then used to
structure the deliberations of a focus group of experienced nurses, w h o were asked to
identify the biophysical sciences knowledge they believed w a s essential to the
performance of nursing work as described by the results of the earlier phases of the study.
Results show recognition by registered nurses of a need for s o m e biophysical
sciences in undergraduate nursing curricula. A strong emphasis on anatomy, physiology,
pathophysiology and pharmacology is illustrated while a lesser inclusion of nutrition and
microbiology is also demonstrated. Physics and chemistry are almost entirely omitted
from the suggested content inclusion.
Interestingly, the language and structures developed during the focus group
processes suggest a method of incorporation of the biophysical sciences within an
identifiable nursing framework. This framework is reported as one of the unique
outcomes of the thesis.
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Chapter One: Introduction.
This thesis arose as I suspect many others do, particularly from mature aged

students, from a personal need to legitimate an activity I had pursued for more than te

years, that is attempting excellence in teaching biophysical sciences to pre-registrati
nursing students. During those years, I had also collected a wealth of anecdotal

information casting significant doubts on the usefulness of this teaching activity to t
practice of those students as registered nurses. The developing disquiet I was
experiencing led to the posing of the question "What are the links between clinical
nursing practice and the biophysical sciences in undergraduate nursing curriculum?
that will be addressed in this thesis.
It takes a considerable degree of disquiet to motivate a process as extensive as
undertaking a doctoral program. Evidence from undergraduate student evaluations
(Appendix 1), challenge examinations undertaken by registered nurses returning for
conversion programs (Appendix 2) and concept maps developed by registered nurses
returning for post-graduate study (Appendix 3) coalesced to create the need for this
thesis. These students repeatedly spoke of the irrelevance of the biophysical sciences
their clinical practice or demonstrated that irrelevance through failure to recall and
biophysical science information in their post-registration educational programs.
In order to establish a background for this study the elements of the question will
be briefly examined in this introduction and a structure advanced for the thesis as a
whole. The emphasis of the thesis will be to make apparent links that are assumed or

taken for granted in nursing literature and in clinical nursing practice. The uncritica
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comment that the biophysical sciences underpin nursing practice requires considerable
investigation.
Clinical nursing practice as an element of the thesis question arises in part from a

failure to define nursing or to explicate a particular nursing paradigm. Nursing defined
assisting a person in any and all health-seeking behaviours the person would chose to
undertake (Henderson, 1966) might require a very different knowledge base than nursing

as intervention in a technological assault (Chaska, 1990) or nursing as activities that no
other health professional wishes to undertake (Hall, 1982). Similarly, the claim that the
biophysical sciences have a place in nursing curricula as these subjects assist in the
development of scientific research skills appears to be incongruous with the qualitative
research methodologies proposed for nursing as part of a caring paradigm. In such a
confused theoretical environment, observed clinical nursing practice may produce a
better understanding of the current state of nursing, particularly as it relates to the
the beginning registered nurse.
The emphasis on clinical nursing practice in the thesis question also arises from
an agreement I believe was undertaken by the nursing profession as a consequence of the
transfer from hospital to tertiary educational settings for nursing education. In 1984,
Higher Education Board (HEB) of New South Wales stated that one purpose of the move
to the tertiary sector was to prepare beginning registered nurses for safe, effective
practice (HEB, 1984). By 1994, Reid stated that many employers believed that even this
modest goal had not been achieved, let alone the fundamental improvements in patient
care that had been posited by professional leaders as a consequence of the improved

education of nurses (Pratt, 1989). Perhaps this 'failure' of tertiary education for nurses
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had arisen because educational content and processes did not met the needs of the clinical
nursing environment.
Specifically in relation to the biophysical sciences, some commentators note that
the move to the tertiary education sector strengthened the biophysical and behavioural

sciences at the expense of more practical nursing content. This thesis will seek to reve
this direction by placing clinical nursing practice in the foreground as the arbiter of
biophysical science content for undergraduate nursing programs.
The element of biophysical sciences in the thesis question arose, as this is my own

area of interest. It is highly possible that a similar study of psychological, sociologi

ethical, legal, nursing theoretical, nursing practical and other content areas could als
undertaken to ensure relevance. Biophysical sciences for this thesis includes physics,
chemistry, anatomy, physiology and microbiology from which all health professions

borrow. It is these basic sciences that are believed to frequently underpin other derive

or applied areas of science relevant to the understanding of health such as pharmacology
nutrition and pathophysiology. The above-mentioned disciplines are, collectively, the
sciences labelled biophysical sciences in this thesis.
It is not the intention of this thesis to refute the historical consensus that
biophysical sciences have a place in the pre-registration education of nurses. The

statement that some biophysical sciences underpin nursing practice is also not contested
However, a reflection on the historical development of the biophysical sciences in
nursing and the degree of agreement amongst nurse academics as to the amount, type and

purpose of these sciences, undertaken in the literature review for this thesis, shows th

there is little understanding of what that biophysical sciences content should be and wh
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educational processes might meaningfully translate the biophysical science content into

the clinical practice environment for nurses. Therefore this thesis will take the altern
approach of attempting to understand the work of registered nurses and build a
biophysical sciences content from this understanding.
The thesis question requires an exploratory research approach, as the nature of
nursing practice for beginning registered nurses is not well described. The decision was

taken to complete the work in phases relating to two different but interlinked questions.
Firstly, what is the expected role for a newly registered nurse? and secondly, what
biophysical sciences are required to underpin that role?
The first phase of the study included twenty-nine non-participant observations of
new graduates in the clinical environments to which they had been allocated by the
employing hospital. These observations involved accompanying the newly registered

nurse for a full eight-hour shift recording all observable activities. Observation alone
the potential to incompletely describe the role of the nurse by concentrating on
observable work at the expensive of cognitive processes. In order to widen the

understanding of the new graduate nurse's role, an exploration was also undertaken of the
types and needs of patients the new graduate was likely to be caring for along with the

technological equipment the new graduate had to interact with. The triangulation of these
data sources was designed to produce a comprehensive picture of the work required of a
newly graduated nurse.
The task of converting that picture of the work of the newly registered nurse to a
content listing for the biophysical sciences of undergraduate nursing curricula was
undertaken by a focus group of experienced registered nurses from a number of nursing
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fields. The decision to utilise experienced nurses for this phase of the research rather than
the new graduates themselves was based in the supported belief that the newly graduated

registered nurse would not be able to distinguish essential biophysical science from the
own recent educational experiences. The focus groups utilised a technique developed by
Wilkes (1990) for identifying the underlying science in clinical nursing practice. The

rationales for these research decisions and detailed explanation of the research process
are explored thoroughly in chapter three. The methods used reflect the initial and
exploratory nature of this work, as this is the first exploration of this type to be
undertaken in Australia.
The expected results of this study are a collection of curriculum items that

currently practicing registered nurses believe underpin the expected nursing practice of
new graduates. This achievement, although unique, may not seem profound. This thesis

will argue that ensuring the clinical relevance of the biophysical sciences component of
the undergraduate nursing curriculum affects not only other elements of that curriculum
but the power, agency and ability of an individual newly registered nurse to make a
successful transition to clinical nursing practice. The advantages posited for patients
the nursing profession from the transition to university-based education rest on the
quality of nursing curricula.
Hopefully, this thesis will add to the information nurse academics can review
when making significant curriculum decisions and may establish a model that can be

used in the exploration of other vocational curriculum areas, both inside nursing and in
other disciplines.
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Chapter T w o : Literature Review.
This literature review will be organised in sections to address a number of
questions and issues that arise from the thesis question " W h a t are the links between
clinical nursing practice and the biophysical sciences in undergraduate nursing
curriculum? The initial component of this review will be an exploration of the historical
entry of the biophysical sciences into nursing curricula. These historical issues will be
followed by consideration of the degree of consensus in relation to the nature of
biophysical sciences to be included and a discussion of the reasons advanced in the
literature for the continued inclusion of the biophysical sciences content in undergraduate
nursing programs. These reasons for continued inclusion will be countered by a
consideration of literature on pressures for change in undergraduate nursing education.
The literature review will demonstrate the near invisibility of the clinical practice
environment of nursing in the development and maintenance of undergraduate nursing
curricula, thus creating a knowledge deficit to be addressed by this thesis.

Historical Issues.
This section of the literature review examines the antecedents to modern nursing
education and places the presence of biophysical sciences in nursing curricula within a
historical context. T h e effects of changes in the education system for nurses on the
biophysical science content of curricula will also be explored. The biophysical sciences
did not spontaneously arrive in the undergraduate nursing programs recently. These
sciences have been a component of nursing education since its inception.
Consideration of the historical development of nursing education in Australia
provides the context in which the biophysical sciences entered the educational programs
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of nurses. This historical regard is one explanation of the persistence of the biophysical

sciences. The resilience of these subjects through periods of significant change is a

explored so that an understanding of the degree of uncritical regard can be developed
Nursing, as caring, has existed since the evolution of humans into kinship groups.
Contemporary nursing practice has a continuous history stretching back through the

religious orders of the Crusades, the servant classes of the ancient Greeks and Roman
earlier epochs. Nursing in this broadest sense thus predates science and is
contemporaneous with all scientific development. In her original Notes on Nursing,

Florence Nightingale (1859) described the art of nursing "to be expressly constituted

unmake what God has made disease to be." In her prologue to this work, she laments th

tendency of women to misunderstand the "laws of health." For Nightingale, nursing was

a science that she strongly believed was to be inculcated in nurses during a prescrib
period of instruction.
Prior to the establishment of formal nurse training in Australia, women who had
been promoted from domestic positions performed patient care. This arrangement was

not entirely unacceptable, as nursing was essentially based on the level of care that
woman would give to her relatives. Nightingale noted that

Every woman or at least almost every woman in England has, at one time or
another of her life, charge of the personal health of somebody, whether child or
invalid - in other words, every woman is a nurse.
What nursing has to do ... is to put the patient in the best condition for nature to a
for him
(Nightingale, 1859).
Nightingale continues with the compliant that
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Neither mothers of the families of any class, nor school mistresses of any class, nor
nurses of children, nor nurses of hospitals, are taught anything about those laws
which God has assigned to the relations of our bodies with the world in which he
has put them. In other words, the laws which make these bodies, into which he has
put our minds, healthy or unhealthy organs of those minds, are all but unlearnt.
Not that these laws - the laws of life - are in a certain measure understood, but not
even mothers think it worth their while to study them - to study how to give their
children healthy existence. They call it medical or physiological knowledge, fit onl
for doctors
(Nightingale, 1859).

Nightingale clearly saw and documented the association of biophysical sciences
with nursing. She lamented the tendency of carers to abdicate knowledge of God's Laws
about how the body works to physicians who had emerged from their own

apprenticeship-style of education to enter the developing universities (Sefton, 1993).
Nightingale (1859) stated that nurses needed an understanding of God's Laws so

that they could empower the patient. This visionary statement (given the social conte
which it was made) was restated in Henderson's definition of nursing in 1966 and
remains a universal objective. The origin of nursing appears as an extension and

specialisation of familial caring, undertaken when either the individual or their sup
network was unable to provide adequate healing and care. The advent of modern nursing

was posited at its inception to have knowledge based in the understanding of God's Law
of Health. This understanding of the laws governing health allowed the nurses to

implement cares that benefited the patient. This reason is still advanced for the inc
of the biophysical sciences and other content in undergraduate nursing programs.

Nurse training in New South Wales.
The implied directives of Nightingale's work had particular impact in Australia. In
1865, a report by the medical officers of the Sydney Infirmary damned the generally
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unsatisfactory standard of nursing care (Russell, 1990). Nursing, in the English-speaking

world, had only recently been revolutionised by the activities of Florence Nightinga
the Crimea and London. Sir Henry Parkes, then New South Wales Colonial Secretary,

wrote requesting Nightingale's assistance in establishing an improved nursing servi
the developing colony of New South Wales (Armstrong, 1969).
Her response, which echoed those already occurring in Canada and the United

States of America, saw the dispatch of Lucy Osburn and five other nurses trained at S

Thomas' Hospital, London, to the colony. Miss Osbum, writing to Miss Nightingale from
Sydney Hospital on February 26th, 1868, commented on the incidence of rats, the lack
a hospital housekeeper and on the calibre of the nurses.
Nurses at this time were untrained and lacking in skills. They enjoyed no social

acceptance. Five months later (July 14th, 1868), Miss Osburn wrote that she had found

three young women willing to learn nursing and had put these women on as probationers
From these humble beginnings, the training of nurses began in New South Wales. Other
Nightingale-trained nurses were sent to establish nurse training schools in Adelaide
(1886), Brisbane (1888) and Melbourne (1890) (Dragsvold, 1979).
The training established by Lucy Osburn was of indeterminate length but, when
deemed satisfactory, women trained by her went on to become matrons of many local
hospitals, thus spreading the Nightingale philosophy throughout Australia.

When the Nightingale system was introduced to NSW, it was considered to be the
most advanced scheme in the world and Florence Nightingale an ultimate
authority in nursing matters. The Nightingale system was, in fact, so successful in
improving the quality of nursing services that any attempt to change the system
was, and still is, strongly resisted. As a result, this method of training rema
substantially unchanged in Australia for 100 years.
(Russell, 1990).
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Nightingale clearly wanted nurses to claim ambit over God's laws - physiological
knowledge. If the practice of nursing is not profoundly different to the care given by

mother for her child, then it is scientific knowledge which sets the nurse apart from o
largely untrained, carers in the community.
Biophysical sciences were formally incorporated very early in the development of
nursing training. When The Prince Alfred Hospital Nurse Training School commenced in
1882, soon after the establishment of that hospital, biophysical sciences were a
component of the curriculum. Early examination papers from this hospital clearly show
formal instruction in science subjects such as Anatomy, Physiology and Electricity was
part of a nurse's education This curriculum also assumed an understanding of basic

sciences in subjects such as Medical and Surgical Nursing (Table 2.1.). Medical officer
delivered the lectures at this time. The Prince Alfred Hospital 'Nurse's Chronicle' of
March 1888 notes that;
Dr. Graham's lectures are going on now regularly on Monday evenings and
their popularity increases as the prospect of an examination begins to dawn on
our horizon. He has recently been guiding our stumbling footsteps in the 'stony
paths' of physiology.
Examination papers, from that school, indicate that a significant level of scientific
knowledge was expected as part of nursing training in comparison to the general
educational level of the colony at the time (Appendix 4).
The Australasian Trained Nurses Association (A.T.N.A.) was formed in 1899 to

organise the control of nursing conditions of practice and nurse education. It establis
itself as the governing body for all trained nurses, and from 1906 until the formation

the New South Wales Nurses' Registration Board in 1929, it recognised certain hospitals
as training schools and conducted final examinations (Brown, 1995). In 1924, the
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industrial agitation of nurses led to the establishment of the first recognised and

externally examined curriculum of nursing in Australia. This curriculum is described i
the 1924 NSW Nurses' Registration Act, No.37. The establishment of a curriculum was
followed by the formation of a registering body. The NSW Nurse Registration Board Act
of 1929 established the NSW Nurses' Registration Board and endorsed the 1924
curriculum of seventy-eight hours of instruction of which thirteen hours were devoted
biophysical science subjects.
Table 2.1 Educational program at Prince Alfred Hospital training school for nurses, 1890-1895

FIRST Y E A R
Anatomy & Physiology
Elementary Nursing
Invalid Cookery
SECOND YEAR
Medical Nursing
Surgical Nursing
Materia Medica
Hygiene and Self-care
Ophthalmic Nursing
Nursing Sick Children
THIRD Y E A R
Gynaecological Nursing
Massage & Electricity
Nursing of Insane, Delirious and Nervous Cases
(Examination papers, The Prince Alfred Hospital School of Nursing, Appendix 4)
The NSW Nurses' Registration Board as originally constituted was predominantly
doctors and public administrative officials with three nurses, one from each existing
specialty ie. a general nurse, an obstetric nurse and a mental health nurse. Not
surprisingly, doctors taught much of this first curriculum. The medical dominance of
nursing education was entrenched early.
The regulation of curricula was an important progression in nurse education as it

led to the standardisation of individual hospital programs to produce a course of trai
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which would lead candidates to registration under the newly created authority of the
NSW Nurses' Registration Board. Nevertheless, Johnstone (1994) speaks of the "Pyrrhic

victory" of registration, as it did nothing to improve the status or quality of nursing.

Registration may have been a reasonable step in the professionalisation of nursing as it

set limits on who could participate as a registered nurse but nursing registration large
reinforced and legitimated the cultural hegemony of medical men over female nurses.
(Johnstone, 1994).
There is no question that the biophysical sciences have a legitimate place in

undergraduate nursing curricula, partly due to the historical derivation described above
and partly as these sciences represent the understanding of Gods Laws of health that
Nightingale described as an essential component of nursing. The questions that remain
and are imperative to this thesis are;
• What biophysical sciences content is appropriate for undergraduate
nursing programs?
• What proportion of the undergraduate nursing curriculum should be
devoted to this content?
The NSW Nurses' Registration Act No. 37, 1924, prescribed a basic program of

seventy-eight hours instruction over a four year training period at least 16% of which w
recognisably biophysical sciences studies. This figure increases if the microbiological
components of the general nursing care content are included. The 1924 curriculum was
based on the Australian Trained Nurses Association minimum curriculum of 1905, but
was exceeded by many of the larger teaching hospitals. Sydney Hospital, for example,
had required 117 hours of lectures since the turn of the century. This early curriculum
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established biophysical science subjects as sixteen percent of the total theoretical input.
This percentage has endured through subsequent revisions although it was not, at its

inception, based on either extensive studies of nursing practice or a strong pedagogic

rationale. The actual content of the prescribed anatomy and physiology courses was ver
broad. Although it is obviously difficult to gauge depth of study from the available

documentation, it must be assumed that a superficial view of these biophysical science
subjects was all that was possible within the time constraints.
The NSW Nurses' Registration Act No. 37, 1924, was neither revised nor
amended until 1953. This period included World War Two and the significant growth of
post-war science and technology. Nursing, like many other forms of work had felt the

effects of the scientifically based knowledge explosion (Bloom, 1995; Martinez-Brawley
1995, Jones, 1996). Fundamental advances in scientific and medical knowledge had

translated into a plethora of technologies that impacted on medical and nursing practi
Interestingly, this growth of science and technology in the broader community was not
reflected in the expectations of the NSW Nurses' Registration Board during curricular
revisions. Those aspects of microbiology that had previously been subsumed into areas
nursing practice were given a topic of their own and allocated six hours, while
elementary anatomy and physiology became a forty-hour subject. The result of these
changes in the expanded 244-hour curriculum was a slight increase in the biophysical

sciences input to 16.4% of the curriculum, only marginally greater than the 1924 figur
(Table 2.2). It is of interest that such a detailed curriculum was embedded in an Act
Parliament although there had still not been any needs analysis or other research to
support the assumptions that underpinned it. The biophysical sciences of the 1953
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curriculum remained the component of the sciences underpinning the biomedical model

of patient care doctors and health administrators believed was appropriate to nursi
Table 2.2 - The 1953 syllabus

SUBJECT
Elementary Anatomy & Physiology
Principle & Practice of Nursing
Personal & Communal Health
Normal/Applied Nutrition
Bacteriology/Principles of Asepsis
Medical Nursing
Surgical Nursing
Gynaecological Nursing
Therapeutics
Paediatric Nursing
Ophthalmic Nursing
Ear, Nose and Throat Nursing
Neurological Nursing
Social Aspects of Disease
Operating Theatre Nursing
Diet Therapy

HOURS
40
86
12
8
6
18
26
4
12
6
3
3
2
6
6
6
244

(NSWNurses' Registration Act, 1953)
The upgrading of nursing education to a 720-hour curriculum in 1969 and

eventually to a one thousand-hour curriculum in 1978 did not produce significant ch
in the proportion or characteristics of the biophysical sciences component. The
significance of the thousand-hour curriculum, however, was profound. Combined with

the upgrading of award conditions, the thousand hour curriculum meant nurse educati
was clearly not a viable proposition while students were part of the salaried
hospital workforce and therefore the transfer of nurse education to full time
college courses seemed
to be the only possible preparation
(Quine, undated).

It is somewhat problematic that this important document by Quine is undated.

Given the time of development of the 1,000-hour curriculum and the subsequent polit

decision-making process, it is reasonable to assume that the Quine paper was produc
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late 1981 or during 1982.

The

demonstration of financial efficacy of college

education for nurses is posited on two assumptions. The first of these assumptions r

to the levels of replacement staffing for the workforce of student nurses to be remov

from the hospitals but the second assumption, of more interest to this thesis, was re
to the perceived cost of nursing education per student.

In general terms, business courses are the least costly courses and courses in
applied science the most costly. The committees' inquiries led it to believe th
basic nursing courses would be about the middle of that range.
(Quine, undated)
In an attempt to promote the educational advancement of nurses, some nursing
leaders, including Maureen McGrath, then Secretary/Executive Officer, Nurses'
Education Board of NSW, and Merryl Caldwell-Smith, Director, Division of Nursing,
NSW Department of Health, advanced the suggestion that nursing was not an applied
science and could not lay claim to being funded at the highest level. This assertion
had ongoing and major implications for nurse education. These nursing leaders were
members of a committee, The Nursing Education Review, convened by the Ministry of

Education. The composition of this committee is significant as the four nurses are ag
outnumbered by six non-nurses, and the gender mix was 50% male representing a
vocational group which was, and remains, predominantly female (Quine, undated).
This NSW Ministry of Education committee represented the culmination of many

years of work by active nursing leaders. The recent history of the transfer to colleg
education began with the Truskett Report (1970) that was commissioned by the NSW

Minister for Health. This report recommended that nursing education should be taken o

of the hospital environment and located in Colleges of Advanced Education (CAE) or in
regional schools if a CAE was not geographically available. Truskett (1970) also
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recommended that responsibility for nurse education be transferred from the Department
of Health portfolio to the Department of Education portfolio.
Federal nursing organisations were also active in curriculum development issues.
The Royal Australian Nursing Federation with the Royal College of Nursing Australia,
the National Florence Nightingale Committee and the NSW College of Nursing
researched issues related to determining goals for nursing education and subsequently
published Goals in Nursing Part 1 (1975), Goals in Nursing Part II (1976), Goals in
Nursing Education Policies (1977) and finally Goals in Nursing Education (1981).
These reports strongly supported the movement of nursing education away from the

health sector as the narrowness of such education was seen to be limiting advances for

the profession and for patient care. The assumption that an increase in the quality of
nursing education will bring about a change in nursing practice is widely found in
literature of the period (Pratt, 1989).
This position is challenged by Kinross (1981) who describes the assumption as
"utopian thinking". In 1975 and 1976, pilot programs of a three year undergraduate
nursing diploma commenced at Cumberland College of Health Sciences and Riverina
College of Advanced Education. Similar programs commenced in other states and in
New Zealand. Although the numbers of students involved in these tertiary courses were
small, longitudinal studies were undertaken comparing these graduates with other
beginning nurses. The graduates were noted during observation studies in their normal

workplace to be superior on interpersonal skills and inferior on technical skills. The

differences were observed to disappear after a short time in clinical practice (Mackay

Brooke and Brunie, 1981; Parkes, 1984). These pilot programs generally contained small
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numbers and were funded well w h e n compared to the level of funding of programs after
the general movement of nursing into the tertiary sector (Reid, 1994). Nevertheless,
momentum appeared to be moving toward academic preparation of nurses. In 1978, the
Tertiary Education Commission's Report on Nurse Education and Training (known as
The Sax Report) was presented to the Federal government. This report was largely
supportive of the educational policies outlined in the Goals in Nursing reports.
Another approach to the issue of nurse education came with the publication in

1981 of the Jamieson Report on the Efficiency and Administration of Hospitals. Althou
the recommendations for nurse education and training within TAFE were not acceptable

to the profession, a statement of the financial inefficiency of hospital-based nurse

was included in the report. It supported the continuing impetus for the tertiary educ
of nursing.
In 1982, the NSW Premier, the Hon. Neville Wran, with the Ministers of Health
and Education, convened a working party to prepare a statement on nurse education
policies. The working party recommended that;
The State Government agrees to use health funds, currently expended on hospitalbased nurse education, to contract with colleges of advanced education to provide
(Russell, 1990)
UG2 (Diploma) level basic nurse education programs.

Despite this considerable accumulation of reports, the timing of the announced decisi

to transfer nurse education must also be seen in a political context. On November 7th
1983 the NSW Government announced its intention to transfer nurse education to the
college sector.
At this time the State government was facing an election and needed to defuse a

considerable body of public resistance, especially amongst the nursing profession, to

17

program of bed closures and service reduction in public hospitals. These issues were

proving to be a significant electoral issue. The announcement of the transfer of nursin

education secured a swing back to the Labor Party from the group of nursing leaders who

had championed the change of educational venue and effectively defused nursing protests
(Ridgeway, 1983,1984). The political motivation of the timing of the announcement was
re-stated by Maureen McGrath, at a Research in Nursing Conference, held in Newcastle,

NSW in 1995 to celebrate the first decade of tertiary education for nurses. She stated
in her position as Secretary/Executive Officer, Nurses' Education Board, NSW, she had
been informed of the decision to transfer nursing into the higher education sector in
1983 but had been embargoed by virtue of her public service position from commenting
publicly. The public announcement in November was therefore meeting external political
rather than nursing professional needs.
The profession's policy statements rejected charges of 'credentialism' and status

seeking in moving basic nursing into tertiary level education institutions. Few members
of the nursing profession, however, were aware of or acknowledged the political

implications, preferring instead to believe the change of educational venue represented
belated recognition of the needs of nursing.
In the spirit of financial parsimony which illustrates much of the policy and
practice related to nursing education, the period from November 1983 to February 1985,

when the majority of students actually arrived in the participating colleges, was marke
by significant committee activity but little investment of money (Russell, 1990). The
State Planning Group for the Transfer of Nurse Education (SPGTONE) was established
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under the auspices of the H E B . This group subsequently established a number of working
parties to:
• "recommend the allocation of student enrolment numbers to colleges of advanced
education
• recommend the allocation to each college of the hospitals available for clinical
experience
• develop policies for the use of hospital school facilities by colleges
• negotiate with relevant industrial bodies in developing strategies for the relocation
nurse educators affected by the transfer
• recommend methods of transferring, using and monitoring funds from the health
portfolio for the purpose of basic nurse education programs
• develop guidelines for the disbanding of interim regional nurse education councils
and committees and the establishment of college external advisory committees
• identify any additional strategies necessary to provide nursing manpower data to
enable the monitoring of supply, and demand for, nurses in the State
• identify those sections of the NSW Nurses Registration Act, 1953, and regulations
which may require amendment
• consult with relevant officers of the Commonwealth Department of Veteran Affairs on
future arrangements for nurse training at Concord Hospital; and
• attend to any other matters necessary to ensure the smooth transition from hospital
schools to College based programs ".
( S P G T O N E , 1984)

These objectives are of interest as there was no stated requirement of the colleges
to examine either content or method of delivery for the nursing courses. These stated
objectives and the dearth of funding for preparation of the college-based courses led

little preparatory research prior to curriculum development. Indeed, many CAE curricu
were very similar to the School of Nursing that had preceded them. The professional
bodies and the curriculum development committee of the SPGTONE tried to establish

guidelines to assist the colleges in their development of nursing programs. In a paper
released by the HEB of NSW, statements supported the integration of theoretical and
practical components as well as the support of biological, physical, social and
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behavioural sciences to the study of nursing which is central to the proposed U G 2
courses. Others, however, expected more of the college programs.
The most substantive reason for making the change to UG2 diploma programs
conducted by education institutions is to facilitate the conduct of programs at a
level which enables the rigour of a problem solving approach to the practice of
nursing, incorporating biophysical and behavioural sciences, to be incorporated
throughout the total program including clinical/field experiences. (McGrath,
1983)

The expectation raised by McGrath is that the content of undergraduate nursing
programs alone was insufficient and the true purpose of the improved quality of nurse

education was to create a rigorous problem solving ability which could be transferred t
the clinical area for the benefit of the patient. This interaction between content and
outcomes will be further explored later in this thesis.
Another of the objectives of the transfer was to broaden the education of nurses.

The SPGTONE in its original curriculum suggestions had included the request for at leas

one general education course within the nursing curricula. The suggestion was that this

subject could usefully be a community language that would extend the nurse's skills but
also allow nursing students to participate in the wider college community (SPGTONE,
1984). Anne Gray in the Kuringai College of Advanced Education (CAE) Stage 3

documentation (1984) raised the issue of general versus specifically vocational educati

"To this end, the nurse must be given the type of education that deals with three levels. One, that
which enables the nurse to be a technically competent practitioner, two, a compassionate person
and three, an educated person. The latter two ideals must be based on a firm basis of technical
competence. ...No educational formula could presume to bring all students to be fully effective
at all levels, but we argue competence and compassion are requisites. The extent to which a
nurse will be an educated person is more variable and brings the whole notion of liberal
education and professional education to the fore. ... Nursing recognises its technological base,
but must use it within a humanistic framework and not be controlled by it. ... We accept
Professor Albert Levi's conclusion that the humanities are best limited to three arts;
communication, continuity and criticism, that is language and literature, history and philosophy
All of which are intrinsically bound into the course design.
Gray (1984)
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The conflict introduced by Gray (1984) adds to the content-versus-method debate
introduced by McGrath (1983) by introducing a vocational-versus-broad
educational/professional debate. The potential to produce, in a single undergraduate
course, the 'new' nurse whom the nursing leaders envisaged was always going to be
difficult without thorough revision of nursing curricula.
Unlike most other university curricula, undergraduate nursing programs had to
satisfy the external demands of the NSW Nurses' Registration Board as it remained the

sole arbiter of the definition of safe, beginning practice. The power vested in the NSW
Nurses' Registration Board in 1929 was outside the considerations of the SPGTONE.
The process of submission of all university-based nursing courses to the NSW Nurses'
Registration Board for approval continues, and includes the development of the postgraduate nursing specialisations and revisions of undergraduate curricula.
Given the short time span for development in nursing programs, it is not

surprising that many of the college programs in the initial stages were barely disguise

rewrites of those hospital curricula that had preceded them. In fact, a study undertake

shortly after the transfer demonstrated that only two of seven institutions reviewed ha
undertaken any independent research in planning their curricula. (McAuliffe, 1987).
This brief historical review of the biophysical sciences in pre-registration nursing

education moves from the strong and clear statements of Nightingale to the considerably
more complex statements of nursing leaders around the time of the transfer of nursing
education away from the hospital sector. Nightingale sees no question in the inclusion

an understanding of 'God's laws of health' in the training of registered nurses. Howeve

by the time of the transfer of nursing education into tertiary institutions, significan

21

pressures were evident. The need for undergraduate education for nurses that still
produced a safe beginning nurse but also imbued the graduate with broader educational
and generic skills suitable to the tertiary educational arena place pressure on nursing

curricula. There is no evidence, however, that these pressures lead to significant revis
of the biophysical sciences content in undergraduate nursing curricula.

Consensus in relation to content?
There are a number of other avenues that can be used to explore the literature in
relation to the biophysical sciences content of undergraduate nursing programs.

Following on from the issues of historical generation of nursing curricula, it of inter

examine the curricula of NSW CAEs at the time of the transfer from hospital to education
sectors for the education of nurses. This exploration shows a degree of divergence
between the initial college programs that does not support the impression of a strongly
developed and coherent body of knowledge demonstrably required by registered nurses.
Other approaches to the consideration of the content issues in relation to the
biophysical sciences include a body of literature on the various components of
biophysical science knowledge by registered nurses and a further literature responding

curriculum change both in Australia and overseas. Each of these areas in relation to the
biophysical science content of undergraduate programs will be addressed in this section
of the literature review.

Initial tertiary education programs in NSW.
A survey of the initial nursing programs in the tertiary sector, completed in 1987
showed that the percentage of biophysical science hours in some programs had not
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increased greatly. However, a greater range was found with some institutions including
more than double the biophysical science content of others (Table 2.3).
Table 2.3 Hours for nursing curricula in seven tertiary education institutions in N S W

College

A
B
C
D
E
F
G

1985 Science cz.
%
Total theory hours
28.88
312/1080
31.06
384/1236
16.13
216/1339
19.96
315/1578
26.19
396/1512
27.18
336/1236
20.61
182/883

1987 Science cz.
%
Total theory hours
384/1308
29.37
312/1092
28.49
18.24
162/888
228/1024
22.26
396/1512
26.19
298/1064
28.00
20.61
182/883
(McAuliffe, 1987)

The highest science percentage was 31.06% of the theoretical hours while the lowest
science hours was 16.13% of theory hours matching the 16% that had existed in nurse

education since the inception of formalised training. Brown and Seddon (1994) report a
random sample of 1993 Australian university handbooks demonstrating approximately
21% of nursing curricula being devoted to biophysical sciences and approximately 14%
being devoted to social and behavioural sciences. The increase in biophysical science

hours, where it occurred, related in part to the methods of providing science educati
the nursing programs.
Arguments for subject integrity in the biophysical sciences area and the desire to

place nurses in existing courses within the educational institution tended to support

increase in hours, though there was little evidence that this material was relevant or

required. In McAuliffe's 1987 study, four of the seven institutions felt that both the
behavioural and biophysical sciences components of nursing programs had benefited by
the move into the tertiary sector as they were not seen to be strong in the previous

hospital based curricula. (McAuliffe, 1987). An analysis of the percentage of the prog
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devoted to biophysical sciences, the hours of contact that represented and the content of

the programs is of interest. Figure 2.2 shows a clear and solid increase in the biophysica

sciences hours in most undergraduate nursing curricula on transfer to the tertiary sector.
That information, however, tends to be somewhat misleading and an analysis of
biophysical sciences as percentages of the theoretical program presents a slightly

different picture. This information is displayed in Figure 2.3. This representation rende
the actual increase in biophysical sciences hours somewhat less impressive. For example,
the 1953 curriculum contained a greater percentage of science than three of the seven
CAE's surveyed in 1985 following transfer of nursing education to the tertiary sector.
Similarly, the apparently large increase in hours at College A between 1985 and 1987
reflected an overall increase in the teaching hours within the program rather than an
increased percentage being devoted to the biophysical sciences. The fact that College B
reduced its science content by about the same amount as College A increased their
allotment points to some confusion surrounding the inclusion of biophysical sciences in
undergraduate nursing programs. College E instituted a reduction in hours in the
biophysical sciences between 1985 and 1987 but actually increased the proportion of
these subjects in the total curriculum hours. This movement of hours and percentages
within the undergraduate curricula of various institutions suggests that there was little
consensus amongst the curricula developers as to the relative importance of these
subjects.
As there appears to be little consensus in relation to the proportion of the

total curriculum to be devoted to the biophysical sciences, it is of interest to see wheth
some consensus of content was developed. Examination of the curricula adopted after the
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Figure 2.1 Hours of biophysical sciences in nursing curricula, 1985-1987

LEGEND FOR FIG 2.2 A N D FIG 2.3

No.
1
2
3
4
5
6
7
8
9
10
11

CURRICULA/INSTITUTION
1924 Curriculum
1953 Curriculum
720 hour Curriculum
1,000 hour Curriculum
College A 1985, 1987
College B 1985, 1987
College C 1985, 1987
College D 1985, 1987
College E 1985, 1987
College F 1985, 1987
College G 1985, 1987

Figure 2.2 Percentage of biophysical sciences in nursing curricula, 1985-1987
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transfer to tertiary institutions, however, found the subject descriptors to be expanded
versions of the systems-based list that had existed since 1924. An example of subject
descriptors is included in Table 2.4.
In her 1987 study, McAuliffe collected, along with the hours, percentages and
content statements, the impressions of the college heads about the factors that they

believed influenced the curriculum, and specifically the science component of the course
that they had developed and were teaching. McAuliffe notes that of seven schools
surveyed at that time, two saw the influence of a particular staff member as being the

major influencing factor in curricular design. In one school the curriculum document was
developed by a committee but the science component was subsequently revised by other
staff members and therefore reflected their perceptions.
Table 2.4 An example of curriculum content, 1985
H u m a n A n a t o m y and Physiology A.
The Cardiovascular system - structure/function, physiology of blood, angina,
hypertension and coronary occlusion.
Skeletal and muscular systems.
Respiratory system - mechanics of respiration, transport of gases, physiology of
respiration.
Integumentary - structure, function, inflammation and w o u n d healing.
Introductory pharmacology - drugs, classes, modes of action, administration, monitoring
use and misuse.
Gastro-intestinal and metabolic system - structure and function, carbohydrates, fats,
proteins, enzymes, energy from food, body heat, and temperature, regulation.
Body fluids - intracellular and extracellular
Structure and function of lymphatic system - oedema.
H u m a n A n a t o m y and Physiology B
Urinary system - structure, function, abnormal function, regulation of body fluids.
Nervous system - structure, function, sensory receptors, pain, the eye-structures
function, hearing, taste, smell, control of muscular movement.
Endocrine system - structure and function, hormones, interaction between endocrine and
nervous systems.
H u m a n Reproduction - structure and function of systems. Embryology, In-vitro
fertilisation, foetal development, physiology of pregnancy and child birth, artificial
insemination.
H u m a n Genetics - patterns of inheritance, genetic diseases, chromosomal abnormalities,
gene structure and function, genetic engineering.
I m m u n e systems - autoimmune diseases.

(McAuliffe, 1987)
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In some institutions, for example, Cumberland College of Health Sciences and
Avondale CAE, existing departments of biological sciences previously devoted to the

teaching of science teachers, physical education students or allied health professiona
were asked to extend their role to the teaching of nurses. This was a potentially
disempowering arrangement for nurses with shades of the physician-lecturer which
nursing had struggled to overcome. Many nurses remember the system of lectures in
which the doctor lectured for one hour and the hapless nurse educator then came to the

classroom to interpret, answer questions and develop the nursing applications in the n
hour (Martin, 1993). In some CAE's, this situation was repeated.
Three schools stated the emphasis on nursing subjects over the science subjects
was the major factor in the design of science curricula.
In this role, which was said to be valuable and significant, the science had to be
seen as providing a sound base for the seven competencies to be achieved by the
graduates of the program. These were important as these competencies were laid
down by the NSW Nurses' Registration Board which was the registering authority
for a first-line practitioner. Therefore the science component needed to be
designed and implemented in a way which allowed the student to understand
scientific principles which relate to the seven competencies.
(Dean, College C in McAuliffe, 1987)
Cumberland College of Health Sciences was honest enough to admit that the
major decision about the way that science was taught to nursing students was based on
the "academic reputation and standing of the service school". This school had major
input at the design stage and made all decisions with regard to implementation. It is

probably not coincidental that this was the institution that had the greatest percenta
science hours in the total curriculum.
It may be reasonable to expect that, because of the different philosophical
positions that the institutions were taking, considerable differences may be found
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between the method of organising content in the colleges. This, however, w a s not the

case, with no institution departing far from a body systems model or at least attempti
fit the body systems into another model such as life span changes or some form of
health/illness continuum. Although there was general agreement amongst nurse
curriculum developers about the need for a review of major body systems and

microbiology as it related to infection control, there was a variation in content, esp
in the areas of physics and chemistry and in nutrition/lifestyle issues.
The placement of content within either science or nursing subjects also made
some very clear statements about how the science/nursing divide was seen to work.
Microbiology and nutrition were often subsumed into nursing subjects. Physics and
chemistry were never so included. (Stage Three Proposals from Armidale CAE, Catholic
CAE, Kuringai CAE, Macarthur Institute of Higher Education, Nepean CAE, Newcastle
CAE, Northern Rivers CAE, Riverina CAE, Sydney CAE, and the University of
Wollongong Institute of Advanced Education, 1984). The NSW Nurses' Registration
Board approved undergraduate nursing programs without any physics or chemistry, at for
example, Northern Rivers College of Advanced Education, and approved the range of

science hours within various programs. There was no clear message from the Registration
Board as to the constituents of an essential biophysical component.
Considerable confusion seems to revolve around the amount and the nature of the

biophysical sciences that have a place in undergraduate nursing curricula as the varia
between tertiary institutions are quite large. The fact that the biophysical sciences
component has been maintained at about the same percentage in the nursing curriculum
since 1953 is also of interest given the increasing amount and impact of scientific
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knowledge within society since that time. It is to be hoped that significant amounts of
content had been changed to reflect the n e w directions in scientific knowledge but it is
more likely that the curricula attempted to absorb the n e w without expunging any of the
old leading to significant overcrowding (Abrahamson, 1978).
The impression intended in this summary of the transfer of nursing education to
the higher educational sector, is that numbers of nurse academics were charged with the
development of undergraduate nursing programs but did so without significant guidelines
or the resources necessary for a reflective or research-based curriculum development
process. Therefore, with the possible exception of some form of body systems review and
principles of infection control, there is not a consensus in relation to biophysical science
content in nursing curricula. The percentage figure of between 1 6 % and 2 1 % of
theoretical curriculum hours seems to be historically established but has little research or
even conceptual basis.

The use of biophysical science content by nurses.
A number of authors have approached the problem of relevance of science in
nursing from the position of finding out what registered nurses, practising in various
hospital settings, already knew about some biophysical sciences content. David Kershaw
(1987, 1990, 1994) adopted this approach in relation to nursing and the physics of
radiation; Wilkes and Batts (1992), and then Greive and deBerg (1996), applied the same
approach in their work on the physics of fluid flow and pressure, primarily in intravenous
lines but also in central venous pressure manometry and administration of oxygen.
Wilkinson (1990) undertook a similar study of registered nurses' understanding of
nutrition. Bray and Ghose (1994) and Bullock and B a u m e (1994) examined registered
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nurses' understanding of pharmacology in N e w Zealand and southern Queensland
respectively. H'ng (1992) and Norman and Norman (1994) undertook the same type of
study in relation to mathematics as did Hardy (1998).
Each of these studies identified deficiencies in the registered nurses'

understanding of the application of the area of knowledge that the study had specifical

addressed. It would be possible to develop the idea that registered nurses' with little
knowledge in such fundamental areas of care as mathematics, pharmacology and

intravenous therapy could be unsafe yet none of the authors went so far as to suggest t
was the case. Wilkes and Batts (1992) note;
The nurses tend to be driven by protocol. Even when they talked about being
responsible to the regimens of others, for example the doctor, they acted as
directed. They gave intravenous fluids as ordered. They measured the central
venous pressure at the point marked... Many of the nurses' shared experiences
have become rituals, they use procedures without thinking about them. (Wilkes
and Batts, 1992)

This performance of a repertoire of nursing actions, without conscious
consideration of the knowledge base that underpins it, would be unacceptable to many
nurse academics. Burnard (1992) describes propositional knowledge (knowing that) that

can be integrated with practice knowledge and suggests that it is the knowledge explore
by scientists that acts as a backdrop to the development and understanding of nursing
knowledge that the nurse draws on and transforms through practice. Burnard (1992)
warns, however;
it is one thing to have a scientific model of how things work or how people are. It
is quite another to test out the validity of that model in real life. If we do not
constantly check theorising with the way the world actually is we run the risk of
confusing the model with the world itself.
(Burnard, 1992)
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In essence, this is the problem of the plethora of research observing and testing
nurses in the clinical environment (real world) and finding them deficient. Nurse
academics may have an exaggerated opinion of what it is that a safe and effective
registered nurse should know, in this case, about the biophysical sciences. This
exaggerated opinion is then used as a research base to display practising nurses as
inadequate rather than consider the more difficult question of actually defining what
biophysical science is clinically important.
This genre of literature is criticised by Batts and Wilkes in their 1992 paper
"Right, wrong and erroneous" in their statement that;

We, in the discipline of science, possessed of the right answers, may choose to
decry the wrong answers of those outside the discipline. In doing so we remove
ourselves from a position of influence in the community. We may, of course,
endeavour to educate the population in the right answers. Approaches, which
require that those to be educated embrace the discipline of science, have met with
limited success. Perhaps it is time we set aside our notions of right and wrong and
learned to listen to the erroneous ideas of those who use our science in their
everyday work. Let us enter into their culture. When we have learned what it is
they understand by science, then we may begin to show them how to enlarge on
their knowledge. By listening to their language instead of insisting on our own we
provide them with a more appropriate expression of their own knowledge and
find, after all, that it is not so far removed from the knowledge ofscientists.
(Batts and Wilkes, 1992)
The suggestion by Batts and Wilkes (1992) of attempting to enter the nursing culture

does not appear to have been picked up by other researchers but is a central focus of th
thesis.
Nursing culture could be expressed by registered nurses returning to post-

registration and post-graduate studies. These students were starting to tell stories ab
their undergraduate nursing education that should be of interest to nursing curriculum
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developers. Tina Green (1994) notes that the Queensland University of Technology
cohort of registered nurses undertaking conversion to degree programs in 1994;
tend to judge curriculum content by its perceived relevance to vocational
requirements and to ask about its usefulness to their practice as nursing
professionals.
She further comments that the students;
fail to see the value of studying subjects beyond their understanding of nursing as
a practical and skills based occupation. (Green, 1994)
Bronwyn Hegarty (1994) in interviews with Bachelor of Nursing and Midwifery students
from Otago Polytechnic, and Elizabeth Hegadus (1994) using questionnaires to survey
eighty-nine nursing students in the Faculty of Health Science, University of Sydney,
found similar patterns of nursing students requiring that the biophysical sciences be
immediately and demonstrably relevant to clinical practice.
Michele Don (1996) explored the question of relevance and retention of
knowledge from a different perspective. Don had routinely administered a basic science
questionnaire as a diagnostic tool to assess the entry level of the first year students
entering the undergraduate program at Griffith University, Queensland. In her 1996
study, Don extended the use of the same questionnaire to final year students from three
Queensland schools of nursing and a cohort of practicing registered nurses. She found
that "registered nurse's knowledge did not compare favourably to that of the final year

students in most instances". This finding would not be surprising to most readers, as the
final year students are close to their peak preparation for their new career.
Don (1996) did note that the registered nurses outperformed all other groups in

the calculation of drug dosages, suggesting that this is an area of science teaching that
continues to have relevance after registration (Courtney, 1991) and is strengthened by
repeated use (Cartwright, 1996). In summary, Don (1996) found that;
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The indication is that, once in practice, many scientific concepts such as chemical
formulae and scientific nomenclature decline while others such as drug
calculations and basic anatomy drastically improve.
(Don, 1996)
Don (1996) does not suggest that these least recalled concepts be removed from
the nursing curriculum and indeed cautions against such an approach due to the need to

"anticipate the needs of the future". This is not a particularly strong argument given t
rate of change in nursing and medical knowledge and the poor retention of information
that is not regularly recalled. The inclusion of knowledge in a current undergraduate

nursing curriculum because it may be of some use in an altered future seems difficult to
sustain.
Graham, Harnett and Kolyshkina (1996), in a pilot questionnaire study of fifty
registered nurses with between one and four years of post-educational experience at one
Sydney hospital found that;
registered nurses rarely (consciously) consider the array of chemistry and physics
topics which are taught in university degrees in their daily practice. (Graham
etal, 1996)

The cohort for the pilot study undertaken by Graham et.al.(l996) represented ten
university schools of nursing from three different states (New South Wales, Queensland
and South Australia). Graham et.al. (1996) suggested that some cultural exchange is
needed between academics teaching the biophysical sciences in nursing programs and
registered nurses already in the workplace in order to increase the working nurses
perceptions of the importance of the biophysical sciences. The importance of increasing
the currently working nurse's perceptions of science is that the persistence of poor
understanding is;
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One reason why registered nurses steer away from incorporating scientific
explanations in their answers to new graduate's questions in the clinical setting
and thus lend support to the devaluation of the scientific underpinnings of nursing
practice and education.
(Graham et.al, 1996)

The cultural exchange described by Graham et.al. in this 1996 paper is highly

directional and does not consider the possibility that scientific explanations are omitte
by registered nurses as such explanations are perceived to be unnecessary in the clinical
area.
In revisiting this data in a 1998 paper, Graham, Harnett, Kolyshkina and Brown
attempted to identify those physics and chemistry concepts that were deemed to be

relevant and worthy of consideration by the registered nurses participating in the resear
and to offer some explanation as to why these particular concepts were chosen by the
registered nurse. This paper is of interest as it acknowledges, for the first time, that;
some physics and chemistry concepts could be removed from the undergraduate
curricula without an obvious diminution in the quality of nursing care.
Graham et. al. (1998)
Graham et.al. (1998) does not describe which elements of physics and chemistry
to remove, or how the possible impact on nursing practice can be quantified. This
statement, albeit based on a small number of participants, supports the concept that the
position of nurse academics in relation to the biophysical sciences has some flexibility
from the historical inclusions in the undergraduate curricula. The suggestion raised by
Batts and Wilkes (1992) that excursions into the nursing practice arena may help nurse
academics see the content of these courses more clearly is enhanced.
Research in the Australian setting to explore the beliefs of practising nurses in
relation to the biophysical sciences is rare. In considering works related to practising
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nurses' beliefs about the nature of science impacting on their practice, the body of work
by Wilkes and Batts has primacy, as it is the most developed in this area.
Lesley Wilkes and Judith Batts are educators involved in the nursing programs at
the Australian Catholic University, North Sydney. They have undertaken a large body of
work in the area of associating biophysical sciences, particularly physics and chemistry
with nursing practice. In an early study reported in 1990, Wilkes sought to determine the
relevance to nursing practice of applied physics and chemistry. Twenty registered nurses
were included in the sample and data was collected by way of observation, diary record
and a multiple choice question paper.
In an analysis of the relationship between the question paper and the participants'
diary records, Wilkes (1990) found that the most commonly used knowledge aspect of

physical science in the clinical area was that of 'solutions'. This clinical usage, repor
in diaries, correlated with responses to the multiple choice question paper where four of
the six questions on solutions were answered correctly by more than sixty-six percent of

the participants. Conversely, the common activity of administering intravenous fluids was

poorly understood, as eighty percent of the participants incorrectly identified gravity a
the motive force behind intravenous fluid flow. Other high occurrence activities such as
temperature taking, Salbutamol (Ventolin) and oxygen administration were not supported
by understanding of the concept of error of measurement, the Venturi effect and
Bernoulli's principle. Questions related to x-ray and radiation were either poorly
answered or unanswered suggesting that participants had little understanding of these

issues. A possible explanation for this last finding was that this area of knowledge rarel
impacted directly on the ward.
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This study is small and the educational and experiential characteristics of the
sample are not reported. There is also some conflict between these findings and those of
Don (1996) that suggest that frequency of clinical exposure strengthened biophysical
science knowledge. Nevertheless, Wilkes (1990) highlights the finding that nurses may
well have had instruction in their undergraduate education related to applied scientific
principles but this has not been retained in long-term memory. Wilkes (1990) attributes
this failure to accurately recall relevant elements of the physical sciences to the
information being inappropriately retained or replaced with more 'acceptable' knowledge
during socialisation to the clinical workplace. Wilkes (1990) also acknowledges that the
instruction during undergraduate educational programs may have had little meaning in
the first place.
In 1992, Wilkes and Batts revisited the question of physics in relation to nursing

practice in a study containing three phases. In phase one, a fifty multiple choice questi
paper based on a patient case study was administered to 162 registered nurses.
Participants in the question paper were asked not to guess but to leave a blank response
they were unsure of the correct answer. Phase two included an observational study of 58
registered nurses to determine the physical science underlying the nurse's everyday

activities. Phase three then involved ten of the observed nurses in focused interviews to
elicit the thinking that accompanied behaviours observed.
During the fieldwork component of this study, blood pressure measurement was
found to be the most frequent nursing activity. Wilkes and Batts (1992) reported that
some nurses were unsure of the unit of measurement (millimetres of mercury, mmHg) for
this assessment and that in carrying out the procedure "most nurses attached no
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significance to the unit in which the number

was reported". While administering

intravenous fluids nurses were directed by protocol and often unsure of the nature of th
solutions they were administering. For example, most nurses were unaware of the
dangers of administering a fifty percent glucose solution and could not predict the
movements of fluid between body compartments that would accompany the
administration of this hypertonic solution.
During the analysis of questions and interviews, Wilkes and Batts (1992)
confirmed the idea that the conceptions of physical science expressed by registered
nurses were based upon;
"their past experience, tradition and ritual, reflection on practice, a person's
involvement in acquiring conceptions, shared language of the workplace and in
the written word, the images of themselves and of nursing". (Wilkes and Batts,
1992)

Some or all of these factors will influence the registered nurse's personal view of

science but it appears that the educational experience of the nurse during undergraduate
nursing programs does not have a strong influence on nursing knowledge. Wilkes and
Batts (1992) felt that nursing had developed a science culture of it's own where the
accurate scientific explanations had been adapted by the shared language of the nursing
workplace. Thus the nurses' definition of pressure had been influenced by the

physiological constructs of pressure area care to be quite different to that of scienti
definition (Wilkes and Batts, 1992). This difference may create communication and
educational difficulties for nursing.
Wilkes and Batts (1992) discovered that nurses expressed themselves in erroneous
terms. They define an erroneous idea as one "that deviates from the accepted pathway to
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truth but which may yet be moulded to a more appropriate format". The imprecision of
nursing language in relation to scientific concepts has become generally acceptable and
has found its way into some nursing texts (Wilkes and Batts, 1998). For example, the
concept of osmotic pressure is often described as a 'pull' or 'sucking force' leading to
possible confusion for nurses who are trying to understand the concepts of science.
Certainly, Wilkes and Batt (1998) comment, "if nurses are to conceptualise scientific
truth it must be made intelligible to them in a consistent language they can accept"
The development of erroneous knowledge, where nurses' responses are not
wholly wrong, is not shown however to produce diminishing care of the patient. Indeed,

Wilkes and Batts (1992) affirmed that the registered nurses who had participated in their
study worked efficiently. However, the development of such erroneous concepts and the
practising of skills within an environment that re-inforces such misconceptions must
militate against development towards expert performance (Fitts, 1968).
Judith Wilcox (1990) writes of the cognitive dissonance created when trying to
develop some scientific concepts with nursing students. Her example, using a population

of already registered nurses undertaking further study in areas of critical care, describ
the development of a "mental block" and "the instantaneous decision that such concepts
are well above their comprehension." These statements by registered nurses reflect the

persistence of the students' low estimation of their ability in science, and the student'
perception of science as difficult, that was identified by Caon and Treagust (1992) in
relation to undergraduate students.
Wilcox (1990) introduces another interesting statement in her refutation of
Holford's 1981 assertion that;
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A knowledge of physiological concepts such as chloride shift makes no difference
to the ability of the nurse to care for and soothe the patient in respiratory distress
(Holford, 1981)
Firstly, Wilcox agrees that the specific statement in relation to chloride shifting
could be true, even in her specialist population. Then she goes on to say that Holford's
statement would not be true if it were extended to include, for examples, the normal
physiology of ventilation, factors which influence normal alveolar gas exchange or the
clinical management of hypoxia. Here, Wilcox is mirroring the reliance on physiology
and pathophysiology seen in the mind maps from post-graduate students of the University
of Sydney (Appendix 3) and describing the dilemma of relevance very well. Her circle of
relevance includes normal physiology and pathophysiology but excludes the
biochemistry of chloride shifts.
From the Australian studies described above, there appears to be a tacit, albeit
passive, agreement that the inclusion of some areas of biophysical science content in
undergraduate nursing programs is unproblematic. The absence of any research to
establish the relevance of anatomy, physiology or pathophysiology indicates some level
of agreement in relation to these subject areas. Areas of physics and chemistry to be
included are the most contentious among the accepted content for undergraduate nursing
programs. Overseas studies can be used to add to the information available in this area.

Overseas experiences.
The need for significant reform of the curriculum in nursing education is
signposted by the responses to, and recall, of the biophysical sciences exhibited by

students and registered nurses illustrated in the Australian literature explored thus fa
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is of interest to evaluate whether this need for curriculum review has any international
support.
From 1986, the National League of Nursing in the United States of America
described a movement of "curriculum revolution" (Tanner, 1990) which included anew
paradigm of educational process that arose when nurse educators tacitly or explicitly
agreed to a new world view of educational practices. This curriculum revolution was seen
to be reflective of major social changes and the crisis in health care. MacLeod and
Farrell (1994) believe
What counts as quality nursing education is broadened beyond the predominant
behavioural model with its carefully crafted objectives and discrete measurable
outcomes.
(MacLeod and Farrell, 1994)

Tanner (1992) believes that the American public is angry about their health care

system. She lists questionable quality of care, the failure to consider the rights of the
individual consumer, the failure to address ethical issues associated with rapidly
developing technological advances and the fragmentation of services as causes of public

scepticism. While not all these issues are solely the purview of nurses or nursing, these
individual and social concerns must also be considered when planning the education of
nurses.
Within this environment, Tanner (1992) raised the important question; "do these
courses (chemistry, microbiology, anatomy, physiology and pathophysiology) represent
an adequate base of nursing practice? " and concludes that they do not. Tanner believes

that these subjects, even when incorporated into the broader structure of an undergradua
nursing program, do not assist nursing in understanding nursing practice. Two reasons
were advanced in support of her argument. Firstly, that the role of genetics, nutrition,
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environment and lifestyle in health and illness are not well explored in existing United
States of America nursing curricula. Secondly;
Maintaining a basic science base that was developed from the perspective of the
biomedical model augmented with psychosocial factors is not the same as a basic
science conceptualised in terms of the knowledge base needed for health
promotion and disease prevention.
(Tanner, 1990)
The document on curriculum revolution by Tanner (1990) does not describe the
research base from which the various findings and recommendations arose but does have
the authority of the National League of Nursing and presumably used the resources of
that organisation to support statements on inclusions and exclusions from the current

curricula cited above. The political context of the National League of Nursing also ne

to be considered, as it is possible that the questions in relation to nursing curricu

coloured by other issues, such as the distinction of nursing from medical knowledge in
order to support autonomy and professional power.
The views of Tanner (1990) and the National League of Nursing are supported by
Valiga and Bruderle (1994) who undertook a study of 240 accredited schools of nursing

in the United States of America to elicit from faculty members concepts included in, a

critical to, their own nursing program. Valiga and Bruderle offered a list of concepts
generated from a review of literature as a base for their study. Only two of these
concepts (Epidemiology [94%], Growth and Development [91%]) had a recognisable
biophysical sciences content. Of these two, neither was taught at every school. It is
possible that some of the other concepts may have been taught with a biophysical
component e.g. Pain (96%); Stress (97%); Acute illness (99%); Chronic Illness (91%).
However, 38 concepts in nursing had no biophysical sciences base e.g. Autonomy,
Caring, Change, Commitment, Communication, and Critical Thinking Thus the
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percentage of biophysical sciences in the undergraduate educational programs must

reflect the necessity to include large components of behavioural, educational and social
sciences.
Some difficult decisions need to be made in the curriculum revolution. Bamum
(1990) noted that
it is impossible to 'do it all' in a single curriculum without creating a program
that takes 10 years to complete (and who would come to that party?).
( B a m u m , 1990)

How are decisions to be made about pruning the tree of nursing knowledge,

particularly if that pruning is of one of the supposed basic roots of nursing knowledge?
Valiga and Bruderle (1994) also question whether our
frequent preoccupation with content on a day-by-day basis is legitimate when, in
fact, our primary concerns are process oriented.
(Valiga and Bruderle, 1994)

The degree to which the undergraduate education of nurses is directed toward
educational processes puts pressure on the continued inclusion of significant levels of
content. The processes of critical thinking, problem solving, values development,
accountability and responsibility, empathy and caring are essential if the nursing

graduates are to be prepared for practice in the complex reality of ethical dilemmas and
human life crises. Generation of each of these processes would take considerable time
from the curriculum. If this is the gist of the United States of America's curriculum
revolution, how much biophysical science can continue to occupy a legitimate space in
the curriculum of undergraduate nurses?
An examination of literature from the United States of America (USA) shows a
different research approach to that undertaken in the Australian setting. The suggested
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need for revision of nursing curricula arises in the U S A from the nursing academics'
perceptions of pressures on curricula. However, the U S A literature does not give a solid
direction to the development of nursing curricula as the problems are not satisfactorily
resolved. Variations of content and level of teaching, crowding of the curriculum and the
need to be adaptable to social change are found in both Australian and American settings
and have not yet been successfully addressed.

A clinical study from the United Kingdom.
F e w studies have involved practising nurses in any examination of the use of
biophysical science within the clinical nursing arena. Eraut, Alderton, Boylan and
Wraight (1995) undertook a study under the auspices of the English Nursing Board for
Nursing's 'Researching Professional Education' program. This program was designed to
research, and m a k e available to stakeholders, information pertinent to the university
education of nurses during the process of change to complete tertiary education for nurses
in the United Kingdom. The title of this research is "Learning to Use Scientific
Knowledge in Education and Practice Settings: an evaluation of the contribution of the
biological, behavioural and social sciences to pre-registration nursing and midwifery
programmes"

and the initial research question, which is most relevant to this thesis, is

"What scientific knowledge gets used in nursing and midwifery practice and how? "
The method used to elicit this level of understanding was to involve experienced
practitioners from each of three clinical areas (general surgery, mental health and
midwifery) in a semi-structured interview lasting one and a half to two and a half hours.
Twenty-four practitioners were interviewed. All participants were well regarded by their
peers and the majority held preceptor roles for junior staff within the clinical area.
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The use of experienced practitioners in developing curricula recommendations
m a y be problematic on two levels. O n e is Benner's description (1984) of the internalised
knowledge of experts being unavailable (although Eraut et.al. (1995) claim only
experience, not expertise) and the second is a failure to identify w h e n in their nursing
career such knowledge became important to the experienced practitioners. The maps
developed by the clinicians interviewed by Eraut et.al. (1995) therefore m a y not reflect
the needs of the beginning registered nurse but a higher level of competence based on
experience.
Four main strategies were found to be useful in obtaining knowledge about the use of
science in the clinical area. These strategies were;
• The exploration of recent case studies raised by the participant. Questions used to
prompt the consideration of scientific knowledge related to the case study
included; W h a t factors did you take into account w h e n making your decision?
W h y that action and not another? H o w did you interpret that?
•

Discussing the orientation of newly qualified and other n e w staff to the area to
elicit the types of knowledge that was found difficult by newcomers. Participants
were asked to describe what they (as experienced nurses) k n e w which others did
not know.

•

Asking about the learning required of a student in the area. W h a t did the students
see and not see? W h a t did students need to consult the trained staff about? This
approach allowed s o m e nurses to discuss their o w n knowledge in a less
threatening manner.

•

Concept mapping. The initial approach to concept mapping w a s to present the
experienced nurse with a partial concept m a p and ask them to amend and add to
the map. T h e registered nurses found this approach difficult as it removed any
context of case relationship from the knowledge. A second approach of having the
issues raised during the interview mapped by a third party and then presented for

44

validation and clarification was more successful, allowing participants to
differentiate between core and area-specific knowledge. The process of concept
mapping w a s found to be highly labour intensive and w a s abandoned after the
pilot interviews.
The data developed from the interviews w a s coded by the research team to develop
'knowledge maps' in a matrix framework where theoretical topics and practical processes
are correlated. Refinement of the coding allowed levels of accessing and using
knowledge to be recorded. Access to knowledge was described on two levels, either
simply appreciating that the knowledge w a s relevant (coded as R ) or being able to
understand and interpret knowledge tofita particular situation (coded as U ) while using
knowledge w a s classified in three levels, simple application (coded as 1), situational
application (coded as 2) and problem solving (coded as 3).
This coding has some inherent difficulties, as it allows knowledge element e.g. the
physiological manifestations of stress, to be recognised as relevant to problem solving in
patients responding to stress by seeking help from others (coded R3), but not to be
understood or applied by the nurses to that situation. The statement m a d e by this R 3
category is that nurses recognise the knowledge is relevant but do not need to understand
the knowledge to solve the problem. The category in fact is very rarely used in the
knowledge mapping exercises.
Eraut et.al. (1995) state that respondents were more inclined to use the U category
and used R w h e n they considered that the question might be referred to another health
professional, as in the simple recognition of biochemical results (coded R I ) in the fluids,
electrolytes and renal systems m a p . This use of the R category to recognise relevance in
order to refer to another health professional did not hold true in all cases, as Eraut et.al.
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(1995) continue in the same paragraph to give an example of an R category used for a
situation where nurses were observed to place gloves used for an aseptic procedure into
their uniform pockets. It w a s felt by clinicians that this situation did not require
understanding of the principles of microbiology, just recognition that micro-organisms
can be carried on the outside of unwashed gloves.
The category Ul i.e. being able to understand and interpret knowledge in order to
apply it to a simple situation is precluded from use by the research team because "little
depth of understanding is required for simple applications." Simple actions are described
as applications that do not differ in differing situations, so the practitioner knows what to
do through simple recall. However, in keeping with the example given above, an
understanding of the principles of disease transmission might be applied to the very
simple situation of bed making, allowing the U l category to have some credence. W e b b
(1993) suggests that the invisibility of knowledge embedded in what appear to be the
most basic of nursing cares is problematic and tends to lead nursing away from some
important knowledge requirements.
Twenty-one knowledge maps were produced by Eraut et.al. (1995) in the areas of;
• acute pain, in general surgery, mental health and midwifery settings
•

fluids, electrolytes and renal function

•

nutrition, in general and midwifery settings

•

self-esteem, as a significant part of a health problem, w h e n changed by a current
or anticipated health condition or when endangered by contact with a health
professional

•

shock, in general surgery, mental health and midwifery settings

•

stress, in general surgery, mental health and midwifery settings

46

Those maps, developed by Eraut et.al. (1995), related to the biophysical sciences,
which are the focus of this thesis, showed some interesting results. Experienced acute
surgical nurses stated that knowledge of nerve pathways was necessary to understand and

interpret the relationship between pain and vital signs (coded U3), presumably to suppor
problem-solving when the vital signs of post-surgical patients were effected by
sympathetic outflows associated with pain impulses. However, the same nurses did not
believe that nerve pathways needed to be understood at that level to support problem
solving in relation to analgesics (coded U2). Mental Health nurses believed that nerve
pathways were relevant, but did not require sufficient depth of knowledge for
understanding and interpretation in any situation. Midwives believed understanding of

nerve pathways was essential in interpreting signs and symptoms so that the patient coul
be kept informed, but assigned the lower levels of relevance only to the association
between nerve pathways and analgesia.
Similarly, acute surgery nurses related fluid compartments of the body to changes in
blood pressure, pulse and central venous pressure, to nausea and vomiting and to status

peripheral tissues, but not respiratory changes such as the genesis of pulmonary oedema.
Mental health nurses and midwives did not complete a map in this knowledge area,

although it would seem appropriate to explore fluid and electrolyte alterations in labo
or disturbances of renal function following haemorrhage or during pre-eclampsia. The
midwives stated that 'Fluids, Electrolytes and the Renal System' were not a problem in
their generally healthy population.
The knowledge maps developed in association with nutrition are also interesting as
they illustrate a level of assumed, but unreported, knowledge. In the map developed by
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acute surgical nurses, nutrition is mentioned in specific cases such as b u m s , liver
dysfunction, renal dysfunction, diabetic states and altered mental states. Interestingly,
mental health nurses are not asked to comment on nutrition at all. The relationship of

nutrition to burns, liver dysfunction and diabetes raises the issue of where these related
conditions are to be taught, as they do not appear as separate items in any of the maps.
Eraut et.al. (1995) do not claim that the knowledge maps they have developed
constitute a coherent curriculum for the biophysical sciences in undergraduate nursing
programs. Instead, they suggest that the currently existing maps are important advisory
tools during curriculum development and the process of developing knowledge maps
could be easily applied to a variety of educational settings.
Given the brief of this study to describe "learning to use scientific knowledge in
education and practice settings " the production of knowledge maps was not pursued, but
the study was directed to educational experiences of students in the formal and clinical
educational settings. Eraut et.al. developed a number of recommendations in relation to
the teaching, and teachers, of science in nursing programs that are not immediately
relevant to this thesis. They do, however, come to the suggestion that;
sometimes the missing link was the recognition in service settings that a particular
(Eraut et.al., 1995).
area of scientific knowledge was relevant

This location of the failure to recognise the relevance of the biophysical sciences

in the clinical setting mirrors the attempts in previous literature to locate failure in t
individual student or registered nurse due to attitudes, previous knowledge and secondary
socialisation into clinical practice. There is a persistent failure in the literature to
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seriously address the suggestion that the clinical area could have primacy in the
development of biophysical sciences content in undergraduate nursing curricula.
Specific recommendations raised by Eraut et.al. in relation to the biological sciences

•

students need enough basic biological knowledge not to be perceived as totally
ignorant on early placements

• biological knowledge will be easier to teach in a manner perceived as relevant if
there is already some placement experience to link it with
•

carefully selected practicals can enhance understanding of critical aspects of
biology, but still need linking to other aspects of the students' experience

•

some student may need flexible access to additional learning materials and
support where there are significant gaps in their scientific knowledge on entry,
but they must be convinced that it is needed for more than examination purposes

•

students need to develop a repertoire of simple practical skills as early as
possible so that they can enter placements with credibility and feel able to
participate

• the teaching of related content in different parts of the programme needs to be coordinated and linked with practical experience
•

a clear map of the programme is needed which enables students to understand
how the components link, and how they are expected to progress towards
qualification.

Eraut et.al. (1995) state that their project recommendations are consistent with other
recent evaluation projects undertaken as part of the English Project 2000. This is an

important study, as it is the only existing study, other than this thesis, that uses clin
nurses to comment on the biophysical sciences that should be included in undergraduate
nursing curricula. The comparisons between Eraut et.al. (1995) and the findings of the
current thesis will be explored in the Discussion Chapter.

Consensus on educational methods?
The suggestion by Batts and Wilkes (1992) of attempting to enter the nursing

culture as an appropriate method for deciding the biophysical sciences content in nursing

49

programs does not appear to have been picked up by researchers. The search for an
alternative educational approach to better inculcate the 'right' scientific answers in
nursing students has, however, been explored thoroughly. A plethora of literature exists
on methods of scientific education that could assist nurses at all levels of education to
better understand the biophysical sciences content of their programs. These papers have
been summarised in Appendix 5.
Many of these papers are premised on the belief that nursing students have
difficulty understanding biophysical science subjects and need specific forms of

assistance. Although this position is often stated in the papers published, there is usua
no information given as to how the authors came to the conclusion that current
educational methods were somehow failing and a new educational process was needed.
There is evidence to explain some of the difficulty that some students may be
having with the biophysical science content of nursing educational programs, both from
an academic and an attitudinal perspective. An area of concern for Australian researchers
in nursing education has been the relationship between nursing students' high school
background and academic performance in the biophysical science subjects of the
undergraduate curriculum (Bishop, 1992).
Although Australian females perform as well as males in science at high school,
many discontinue their study of science subjects before the Higher School Certificate
level (Department of Employment, Education and Training, 1991; Stewart, 1991).
Increasing choice within high school science programs also finds more females selecting
biology in place of physics or chemistry (Rennie and Parker, 1993).
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Explanation for this avoidance of "hard" science lies in a complex mixture of
educational, personal and socialisation factors (Lakes, 1985). The educational factors

include the image that science is unrelated to everyday life (Kelly, 1992), lack of teach
encouragement for sciences (Lakes, 1985) and the perceived relationship between
mathematics and science (Lakes, 1985). The personal factors described by Lakes (1985)

relate to the students cognitive abilities, while socialisation refers to the sex stereo

of subjects, sex role identity and the influence of family and role models (Lakes, 1985).

Girls are seen to adopt a stereotype or nurturing, being closer to the earth, feeling and
expressing emotions better. Boys on the other hand are described as adopting the role of
conquest, manipulation and material control (Falk, 1988).
It matters, of course, because this adoption of stereotypical roles reflects the
cutting off of capacities for both boys and girls - girls could learn to manipulate,
to shape their own rights, boys could expand their nurturing abilities etc. It
matters because stereotyping restricts the social world in which they move, and it
matters to a country that half its population is disconnected from the area which
is regarded as most productive -that is the technological area.
(Jones, 1983)
The issue of stereotyping also matters in nursing. While the issue of nursing and

nurturing will be addressed elsewhere the issue for this thesis is the apparent disregar
science subjects by female high school graduates. The graduates of a school system that
has not inculcated a particularly strong regard for science are entering nursing
educational programs where some biophysical science is required. This can produce a
"most reluctant candidature for science education " (Batts and Wilkes, 1992).
Kershaw (1990), Bishop (1990) and Koerner and Thalluri (1992) undertook

cohort studies in their respective institutions and found very low participation rates in
high school physics, chemistry and mathematics amongst nursing students. A
representative tutorial group of twenty students, based on Bishops (1990) figures would
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include six students w h o had no formal science background at all. A significant number
of others in the tutorial group would have experienced failure in their science courses
prior to entering nursing (Kershaw, 1990). Interestingly, both Kershaw (1990) and Bishop

note that subjects studied and overall secondary school results are not good indicators o
performance in undergraduate nursing programs at a tertiary level. Bishop (1990) cites
motivation to actually do a nursing course, rather than entering as a second or third

program choice, as the most potent indicator of success in the biophysical science course
within that program.
Many students enter undergraduate nursing programs with "caring for others' as

their expressed primary motivation, yet this characteristic is associated with a need for
social company (Horner, 1972) and has been shown to academically disadvantage
students in nursing courses (Dyer, 1987; Nortridge, Mayeux, Anderson and Bell, 1992).
Barnes (1989) describes sciences within the higher education sector as being taught "in
an authoritarian manner, which emphasizes competition, speed and getting the answer
right in the approved method". Such teaching methods are not consistent with the social
or group approaches favoured by most female students (Barnes, 1989).
Within the undergraduate nursing curriculum, students report the biophysical
sciences as the most difficult subjects (Caon and Treagust, 1993) and the area to which
most study time is devoted (Cooper, Bicknell and Leigh, 1992) despite the weighting of
these subjects relative to nursing practice units. In situations where the biophysical
science subjects hold fewer credit points than subjects directly entitled as nursing

subjects, the students divert time from the directly vocational subject to concentrate on
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the biophysical sciences. This situation is consistent with the finding of Barnes (1989)
that;
Girls (sic), and their teachers, tend to attribute their successes (in the area of
science study) to hard work and good behaviour, rather than ability and so have
decreased expectations of success when the work becomes more difficult.
(Barnes, 1989)
This diversion of time toward the biophysical science subjects has obvious

implications for student preparation in other areas of the nursing curriculum. Researche
have increasingly turned to the exploration of students' attitudes to science as an
explanation of this perceived difficulty with and subsequent diversion of study time
towards the biophysical sciences (Caon and Mayne, 1992; Neill, 1992; Cooper, Bicknell
and Leigh, 1992; Caon and Treagust, 1993; Lumb and Strube, 1993). Caon and Treagust
(1992) describe the following student characteristics as indicative of poor performance
biophysical science subjects;
• a low estimation of their ability in science,
• a perception of science as being difficult,
• a perception that science was not relevant and would not produce a better nurse
• competitive use of student time e.g. in part-time work or caring duties leading to a
reduction in available study time.
Nevertheless, Caon and Treagust (1992) conclude by saying
The key to improving the science performance of these students is to convince them
of the relevance of the science course. Having achieved this the students may then
devote the appropriate amount of time to studying the content of their course.
(Caon and Treagust ,1992)
Clearly for these authors the requirement of proof of relevance lies with the educators

rather than any attempt to alter the entry characteristics or beliefs of the students. In
this "proof of relevance" is the imperative that informs this thesis.
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While s o m e of the teaching methods included in Appendix 5 are traditional for
science subjects e.g. laboratory work and demonstrations, other teaching methods are not
within the usual experience of teaching in the biophysical sciences especially, for
example, role play and story telling. This recourse to atypical teaching methods suggests
that the successful teaching of biophysical sciences to nurses, in a manner that would

allow transfer to the clinical area, was so difficult that any and all avenues of education
had to be explored to facilitate that education.
These multiple attempts altering the teaching of the biophysical sciences in
undergraduate nursing education indicates that many academics involved in the teaching
of biophysical sciences in nursing are aware of a problem. None, however, goes so far as
to suggest some difficulty with the type and amount of biophysical sciences content as a
basis for the problem tending, in fact, to maintain the position that student inadequacies
and reluctance were the major barriers to successful teaching of the biophysical sciences
in undergraduate nursing programs.
Despite, or perhaps because of, Caon and Treagust's (1992) statement that
academics had a responsibility to convince students of the relevance of the current
biophysical sciences content, there appears to be a reluctance to consider the possibility
that one explanation for the difficulty experiences by nursing students arises as some of
the biophysical science content in undergraduate nursing programs is actually irrelevant

to current nursing practice, or indeed that some content relevant to the current conditions
of nursing practice has been omitted.
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Reasons advanced in nursing literature for the inclusion of
biophysical sciences in undergraduate nursing curricula.
The historical endurance of the biophysical sciences in nursing education since

the inception of formal nursing education suggests the existence of sufficient reasons f
continued inclusion. This section will examine other rationales advanced in nursing and

other literature for the continued inclusion of the biophysical sciences in undergraduat
nursing curricula as well as exploring developments in education that impact on the
debate about the continued role of biophysical sciences in nursing.
A review of the literature shows that a number of reasons are advanced for the
maintenance of the biophysical sciences in nursing education. These reasons, which will
be explored in this section, include the use of the biophysical sciences as;
• A means for professionalisation in nursing
• A method for research and knowledge development in nursing
• A method of empowerment for nurses
• A method of inculcating generic skills during undergraduate education of nurses
• A method of communication with health colleagues and others
• A defence against technological shock, and
• A basis for safe, effective practice in nursing.

The necessity for exploration in this area of the literature arises as it is possible th

some reason(s) other than clinical relevance can be advanced for various elements of the
biophysical sciences in nursing curricula.

Biophysical sciences as a means of professionalisation.
Focus on developing a profession of nursing with a distinct body of knowledge led
to an emphasis on the science rather than the art of nursing
(Rew, 1990)
The terms "nursing profession" and the "profession of nursing" are prolific in
recent nursing literature (Thomas, 1995). Professionalisation is seen by most nursing

leaders as a goal to be pursued and by others as a recognition of nurses which has alrea
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been achieved within western society. R e w

(1990) states that the claim for

professionalisation by nurses has strengthened the role of the sciences in nursing.
The association between the claim for professionalisation by nurses and the
biophysical sciences within the undergraduate nursing curriculum is that professions
characteristically exhibit a well developed, unique body of knowledge (Johnson, 1972)
presented to aspirants to the profession through a prolonged specialised training (Goode,
1960).
These statements in relation to professionalisation arise from the characteristics of
a profession as described by Trait theorists, such as Flexner (1910), Carr-Saunders and
Wilson (1933), Greenwood (1957), Goode (1960) and Johnson (1972). These social

commentators developed, sometimes conflicting, lists of the traits found, or purported to

be found, in the historically-recognised professional groups. Trait theorists worked from
observation of different groups of professionals to elicit the traits supposedly
demonstrated by these groups.
The biophysical sciences are described as an essential component of the welldeveloped and unique body of nursing knowledge on which professionalisation claims
would be based (Akinsanya, 1980, 1984, 1987; Chinn and Jacobs, 1987, Ewan, 1992.)
Chinn and Jacobs (1987), for example, include anatomy, physiology and microbiology
from the biological sciences, physics and chemistry from the physical sciences, and
psychology from the social sciences in a knowledge domain they name 'empirics'. The
unquestioning acceptance of some elements of the biophysical sciences in nursing

curricula described previously in this literature review also shows a pervasive belief t
some biophysical sciences are essential in nursing education. The question in relation to
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professionalisation is whether the biophysical science elements of the curriculum can be
seen as 'unique' to nursing as they are obviously shared by other health care
professionals.
McKenna (1993) states that;
the fact that some nursing knowledge can be subsumed by 'science' and 'ethics'
and is therefore not unique to nursing is irrelevant
very few, if any,
professions can claim to use unique knowledge which is not borrowed from other
disciplines.
This assertion, that 'uniqueness' of their knowledge base is irrelevant to the
professionalisation of nursing, is supported by Goic (1989) who described medical
knowledge as a form of anthropology underpinned by biological, physiological, ethical
and psychosocial knowledge. This combination, supporting one of the traditional
professions, sounds very similar to descriptors of nursing knowledge, thus removing one
of the earlier professional criteria from consideration.
One prominent theorist and writer on nursing, Justus Akinsanya takes a

different approach to the issue of uniqueness. He describes a nursing perspective that is
brought to the study of biological sciences by nurses and transforms the "watered-down"

version of medical knowledge to better reflect the focus and aims of nursing practice. He
named this adapted knowledge "bionursing" and he claims a unique status for this
applied knowledge (Akinsanya, 1984, 1987). In making this claim, Akinsanya identifies

not the biophysical sciences, but the application of these sciences as the unique element

that distinguishes nursing from other vocational and professional groups. This distinctio
between the broad aspects of biological science and the narrower aspects of

implementation or application, therefore becomes one of the pivotal characteristics of t
nursing profession.
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In making claims for a unique knowledge base for nursing, other writers such as
Van Mannen (1990) and Cull-Wilby and Pepin (1987) refer to the affective domains of
practice. These correlate with the second, third and fourth knowledge areas of Chinn and

Jacobs. If the affective domains are the unique aspects of nursing, and given the difficu
of changing attitudes through education, perhaps the latter domains of Chinn and Jacobs'
conceptualisation of nursing education deserve a more prominent place in the
undergraduate curriculum of nurses.
One important aspect of defining nursing knowledge, within the plethora of
foundation sciences from which nursing borrows, is the delineation of borders. Where
does pathophysiology end and nursing begin? Where does sociology end and nursing
begin? These questions have not been seriously explored. Explanations for this lack of
exploration include the failure of consensus about the definition of nursing, the

concentration of nursing research in the sociological domain and the failure to recognise
the potential benefits which could flow from a clear knowledge claim based in the

practice of nursing. Whatever the explanations, it is clear that this critical research h
been done, leaving nursing in the vulnerable position of being unable to thoroughly
describe the knowledge base of its own practice.
The claim that the biophysical sciences are essential for professionalisation of

nurses is also refuted by social change in the definition of professions, which has moved
from a collection of traits to a recognition of professionalism as a social construct
(Thomas, 1995). Indeed, the social dilution of the term 'profession' may no be such that
the argument is moot.

58

Biophysical sciences method for research and knowledge development in nursing.
O n e argument advanced for the inclusion of biophysical sciences in nursing curricula,
at both pre-and post-registration levels, is to inculcate scientific method as an analogue to
the nursing process and as a method of inquiry that can be used throughout the nurse's
entire career (Ewan, 1992).
This claim is obviously posited on the suggestion that scientific methodology is either
specifically taught or in some w a y understood through the teaching of biophysical
sciences content. There is no evidence in the curricula described above or elsewhere in
nursing literature that scientific method is specifically taught, apart from very early and
superficial references in biophysical science courses. Indeed, scientific method in
undergraduate nursing programs is more likely to be taught in courses described as
research methodology.
While scientific method is perhaps a favoured avenue of knowledge development in
nursing (Neyle and West, 1990) other research paradigms are also available and should
be explored by nurses. There is no longer a primacy of scientific method as other research
paradigms eg post-modernism are celebrated for their ability to value the artistry
(Watson, 1995), the person (Hickson and Holmes, 1994) and the holistic humanism of
nursing (Lister, 1990). K e r m o d e and B r o w n (1996) however, vehemently oppose any
movement by nursing researchers toward these research methods as they suffers serious
limitations (Parsons, 1994) and cannot produce meaningful nursing knowledge. This
broader philosophical debate, while fascinating, is not the concern of beginning nurses.
The teaching of research method has largely been separated from content. W h e n the
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student, undertaking

advanced

studies, attempts to become

a researcher, the

methodological debate will then be entered without reference to the biological sciences
In the content driven curricula of nursing programs, it is debatable whether the
students recognise the underlying method that has produced the plethora of knowledge.
The students concern is that this knowledge, if not internalised, must at least be

regurgitated during assessments. If the biophysical sciences are to be utilized as a met
of inculcating a particular research paradigm i.e. empirical scientific method, this
expectation must become a component of the educational process as the content of
biophysical sciences alone does not address the issue of the incremental processes used
develop such knowledge.

Biophysical sciences as a method of empowerment
A further reason advanced for the inclusion of biophysical sciences in nursing is
empowerment (Ewan, 1992). This argument requires an exploration of the relationship
between science, knowledge and power as well as an examination as to whether the
biophysical sciences has empowered nurses to date.
Power is related to knowledge. Foucault states;
The longer I continue, the more it seems to me that the formation of discourses
and the genealogy of knowledge needs to be analysed not in terms of types of
consciousness, modes of perception and forms of ideology, but in terms of
strategies and tactics of power (Foucault, 1980)
Elsewhere, Foucault also states the inter-relationship between knowledge and power is
indivisible and circular;
The exercise of power perpetually creates knowledge and conversely knowledge
constantly induces effects of power (Foucault, 1980)
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In this circular relationship, there appears to be a claim that knowledge is a

necessary and sufficient basis for the experience of power. Nurses, absorbing some of th

biophysical sciences which are similar to that knowledge which medical practitioners and
other health professionals learn, may believe that they are sharing a power base and
allying themselves with those professional groups.
However, it is likely that the power, which might arise from knowledge of the
biophysical sciences, will always be denied to nurses as their curriculum content and
generated expertise will not be able to match or exceed the knowledge base of medical
practitioners in the fields under consideration. Nursing is a dominated profession.

Watson (1988) describes the present health care system as being openly patriarchal. Thus
nursing, which is a predominantly female occupation is a dominated group existing
within an historically evolved male-dominated structure.
The position of nurses within this medical hegemony is ambivalent, with the
sometimes mutually exclusive goals of caring and professionalism creating a confused

ideological base for nursing (Hughes, 1993). The literature on power in nursing does not
make the claim that science equals power. Indeed, the inclusion of the biophysical
sciences in undergraduate nursing education may have the opposite effect. There is not
adequate time devoted to the biophysical sciences in the nursing curricula to develop

equivalence with colleagues, allowing the perception of an inferior knowledge base to be
perpetuated. Yet the time devoted to biophysical science competes against the
development of specific nursing skills.
Miller and Biley (1992) state that the medical profession (predominantly male)

has been guilty of using "power over" the passive role of (predominantly female) nurses.
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They raise the question of the perpetuation of such a patriarchy within the educational
system of nurses. Educational techniques that are heavily content-based perpetuate the
existing patriarchy by encouraging the uncritical acceptance of received knowledge.
Belenky, Cluchy, Goldberger, and Tarule (1986) call this uncritical acceptance 'silence'
and describe those who have experienced this form of education as being mindless,

voiceless and subject to the whims of external authority. Those individuals with receive
knowledge are described as being capable of receiving and reproducing the knowledge of
the all knowing external authority, but incapable of creating knowledge themselves.
Belenky et. al. (1986) argue that the higher levels of feminine thinking include
subjective, procedural and constructed knowledge, but Miller and Biley (1992) believe
that these levels are not reached in nursing education and thus the potential power of
nurses is never achieved. Movement along the female epistemic hierarchy to a more
procedural skilled position may facilitate greater power for nurses. Such a movement is
largely independent of increased biophysical sciences input.
Judy Carlson-Catalano (1992), addressing the issue of empowering nurses for

practice, emphasises skills as the power base of beginning nurses. She raises the tyranny
of content in nurse preparation programs;
the heavy workload of the educational process also may contribute to a structure
of confinement. The values of working hard, rather than independent thinking
and judgement, may be emphasized and viewed as a sign of success.
Gorman and Clark (1986) describe four categories of action they found, in their
research, to be valuable in empowering nurses within the practice setting. These were
analytic nursing (problem-solving skills), change activity, collegiality and sponsorship
(mentorship). None of these processes supports the contention that knowledge of the
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biophysical sciences and power, particularly in the sense of 'power over', are
instrumentally related within the practice of neophyte nurses.
Power, which has a productive element in the generation of knowledge, also has a
repressive element (Doering, 1992). This repression is evident in the behaviour of nurses
as;
•

They have adopted the values of the oppressor eg. overvaluing technical practices
at the expense of patient care and supporting the teaching of biophysical sciences
in a medical model.

• They fear their own freedom and the development of an elite.
• They "house the oppression within" through internalising powerlessness and
inferiority.
• They show self-hatred through divisiveness and dissociating themselves from
their profession.
The continued inclusion of biophysical sciences in a barely disguised medical
model within nursing programs, is not an example of devolved power but is, in fact, the
behaviour of an oppressed group seeking some legitimation from the social and epistemic
authority of science (Gieryn, 1995). Therefore the claim that the biophysical sciences
have a place in undergraduate curricula as a link to empowerment cannot be
demonstrated.

Biophysical sciences as a method of inculcating generic skills
Generic skills, believed to be acquired by all graduates regardless of course of
study, prepare the graduates with the flexibility, learning skills and personal
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characteristics that allow them to be functional in a changing society (Candy, Crebert and
O'Leary, 1994).
Elizabeth Cameron-Traub (1992), then Professor of Nursing at the University of
Technology, Sydney, stated that the contribution of biophysical sciences to the clinical

practice of nurses is preparation for "adaptability and flexibility in practice, the trans
of learning from one context to another and appropriate use of science based knowledge
in varied practice settings". These claims are not supported by clinical exploration or
from literature and are premised by the statement, "I believe" ie. they are acknowledged
to fall into the realm of personal opinion. In the same document, the association between
science and status is explicated and is seen as unproblematic. The failure to unpack the

utility of science to the individual nurse from the issue of the unstated purpose of status
seeking by the profession of nursing is endemic in many articles written in this area.
Cameron-Traub (1992) claims the attributes of adaptability and flexibility in
practice are required of all nursing graduates as they must be prepared for practice in an
environment of increasing demand. These assertions are irrefutable, but a causal
association between biophysical science and such skills remains a moot point. The
association between biophysical sciences and adaptability is not developed by CameronTraub but must be seen to rest in the inculcation of methodological research abilities.
Critical thinking and "sufficient training on the scientific method to be valuable
observers" are also advanced by Kershaw (1987) as rationales for the inclusion of
biophysical sciences in undergraduate curricula with a similar failure to demonstrate the
linkage between these two parameters.
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Proponents of other disciplines contest the contention that biophysical sciences,
in some unexplained way, produces critical thinking skills in nursing students. Social
scientists would believe that these abilities could be inculcated without reference to
biophysical sciences. Mayer and Goodchild (1990), in their book, The Critical Thinker,
assert that three levels of change are required in learning to become a critical thinker
within psychology. These are affective change; recognising the need to adapt current

patterns of thought, cognitive change; acquiring specific strategies for critical thinking

and behavioural change; in the actual adoption of critical thinking strategies in everyday
practice. Mayer and Goodchild (1990) generalise that critical thinking skills arising in
any discipline will demonstrate the same tripartite approach. Northey and Timney (1986)
claim that teaching critical thinking is possible within both psychology and other "life"
sciences, used in their text as including the behavioural sciences. This work makes no
reference to other disciplines and is not inclusive of the biophysical sciences.
Cioffi (1995) in her study of critical thinking and clinical decision making
amongst 195 nursing students at four nursing schools in Louisiana demonstrated that the

only significant variable was the non-traditional entry of the participant into their nurs
program. Non-traditional students are generally older than others in their cohort and are
admitted into study on the basis of demonstration of applicable life skills rather than

educational performance. This association of life skills with critical thinking skills wou
have to be considered in any study of the association between curriculum content and the

development of critical thinking. The inclusion of biophysical sciences for the purpose of

developing critical thinking skills in nursing could not be supported in a curriculum also
containing a significant proportion of behavioural science.
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Beverly Henry, Professor of Nursing at the University of Illinios, Chicago and
Gudrun Hamran, Nursing Consultant are blunt in their association between science and
the development of ongoing learning skills. At the International Nursing Research
Congress, University of Newcastle, 1995, they argued that the "disinterested intellectual

appreciation which can characterise science is insufficient for the fullest development of

intellectual curiosity. " Curiosity would, of course be a pre-requisite to the development
of life long learning skills.
The processes for the inculcation of generic skills must be clearly explicated in

the curriculum for the benefit of teachers and students alike. Thus, it is highly possible

that the biophysical sciences along with other curriculum content could be structured in a
manner to develop life-long learning skills. Particular attention to teaching and
assessment methods is important in the development of such skills. However, it is
erroneous to imagine that the biophysical sciences content alone has the ability to
produce such skills in the student.

Biophysical sciences as a method of communication with health colleagues and others
The life sciences are essential biomedical information required in order to
understand the medical diagnosis and the treatment as prescribed by the
physician.
(Akinsanya, 1984)

Akinsanya (1984,1987) while lecturing at the London School of Nursing,
advanced the idea that understanding of the biophysical sciences facilitates
comprehension of medical diagnosis and treatment and thus enhances nursing's
association with the medical profession. This association could also be extended to
communication with other health professionals on the basis of shared language
(Akinsanya,1984).
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Mosse (1986), a lecturer at the then Lincoln Institute of Higher Education, argues
for the need for the biophysical sciences as communications in another direction. He
writes;
I believe that bioscience should provide a sound functional knowledge of biology
to facilitate interactions with the medical profession on one hand and patients on
the other.
The statement, as it is written, is primarily a statement of personal belief. It is
possible that Mosse considered this to be a self-evident truth not requiring further

explanation. In his statement, Mosse ascribes to nurses the role of interpreter, interpo
between doctor and patient. Indeed, this role is formalised in Competency 3.3 of the
Australian Nurse Registering Authorities' Competencies of a Registered Nurse (1990)
(Appendix 6). Mosse, (1986) and Kershaw, (1987) assert that nurses need an

understanding of biophysical sciences in order to be able to interpret medical diagnoses,
tests and treatments on behalf of patients who have no access to the language of
medicine.
The claim of shared communication based on a shared language is problematic.
This claim is based on the extent to which medical and nursing work truly overlap. The

content of undergraduate nursing programs may, in part, parallel the education of medical

students but will not explore the depth of the latter. This leaves the fledgling nurses a
migrants in a population of native speaking personnel. Accumulated expertise as a result
of years of clinical experience may reduce this language (and knowledge) gap. However,
accumulated expertise over many years of practice cannot support a claim for the
inclusion of biophysical sciences in undergraduate programs.
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There is, however, the potential for division and subdivision within nursing in
relation to language. It is not possible to educate nurses at her beginning of their practice
to the level of skill maintained by m a n y specialist nurses. N o r should this be attempted in
any undergraduate program. M a n y nursing specialists will share a knowledge and
language base more with medical and paramedical colleagues than they do with their
more generalist nursing colleagues or those pursuing another nursing specialty. Their
allegiances m a y therefore be within the specialisation rather than s o m e form of nursing
profession.
The role of patient advocate, undertaken thoroughly by nurses, could seriously
undermine any developing collegiality with the medical profession, other health care
workers and health administrators. Thus the communication gained by sharing a
knowledge base could be lost as the nurse uses that knowledge base to empower the
patient in an increasing adversarial health care system.
Nurses currently do have neither the understanding of biophysical sciences
equivalent to their medical colleagues nor the specific content of other health specialties
eg. physiotherapists. The argument, however, that there is a need for some basis of
language in order to interact with these personnel and fulfil their role as patient advocate
has some merit and some associated difficulties.

The biophysical sciences as a defence against technological shock.
Nurses, even beginning nurses are required to manipulate equipment unfamiliar to
most of the community. Devices and processes based on improved technological
knowledge have significantly altered health care in the last fifty years (Lumby, 2000).
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This increase in technology raises interesting questions in relation to the biophysical
sciences content of undergraduate nursing curricula.
The role of technology in the fields of bioscience is increasing rapidly. This could
tempt one to reduce these areas (in the content of the curriculum) 'as the machine
does it better anyway'. However, this raises the danger of a 'black box'
syndrome. In reality there is a greater need for understanding to be sure that it
(technology) is not providing misinformation. It would be easy to suggest that this
goes beyond the role of the nurse as much of this is carried out by medical
technicians. However, nurses often have to handle the results - how can these be
meaningful without some foundations
( Duyvestan, 1986)
Duyverstan (1986) relates the understanding of the result of a process to the
understanding of the process itself. This is a questionable connection based on an
assumption that the result is dependent on the process, which produces it. In many

nursing procedures, this is incorrect. Thus the interpretation of Arterial Blood Gas resu

an activity of beginning registered nurses, is independent of both the method of access to

the arterial blood, whether by arterial puncture or through a central arterial line and th
method of result production.
Kershaw (1987) believes that a basis in biophysical sciences will prepare nurses
for the technological impact and the rate of change within the health sector. One of his
examples is the teaching of waveforms to enhance the nurses' understanding of
ultrasound, computerised axial tomography, electrocardiograph and
electroencephalograph, nerve impulse transmission studies and other investigations. He
acknowledges that this education is appropriate to a student "who has been sensitised by
obviously relevant clinical examples. "
The lack of consideration of the 'situated' nature of technology reflects a current
vision, which treats technology as a neutral, unproblematic entity, which can be
abstracted from the context of its use. Technology is assumed to embody authority,
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objectivity and technical necessity (Scarborough and Corbett, 1992.) This form of
technology can be introduced with specification of functional requirements and expected
patterns of use within the work role (Pattriotta and Sommerlad, 1994). Accordingly, the
role of technology is simply to translate 'work' into specific items of machinery or
technical systems that produce increases in efficiency. The most evident example of this
vision is that of automation, ie the substitution of technology for human labour. The
adoption of a technology follows a scientific premise in the reduction of the task to its
smallest components. The information from this analysis makes it possible to rationalise
events and processes to the extent that human agency can be translated into a technology
such as a computer program.
The alternative vision is one that considers technology as an artefact, (Weick,

1990) a social construct that acquires meaning from the social context in which it is used

Instead of being a neutral tool, technology is a meaningful object that interacts with the
subjectivity of those who use it. The adaptation of a technology into the work setting
implies a learning process at a number of different levels. These include
• an action-centred process of specific skills directed at mastery of the use of the
tool
• sense-making through which people become familiar with the use of the tool
• deeper learning which associates the use of the tool to the broader organisational
and social context of the work. (Pattriotta and Sommerlad, 1994).
The undergraduate program in nursing can only address the first of these steps as the
requirement of familiarisation and usage must be an extensive clinical process. Thus the
graduate is able to safely manipulate a tool but has not been able to contextualise that
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technology. T h e formative content of such familiarisation includes cognitive, social and
material foundations. These may be visible aspects such as the level of practice and
routines or tacit aspects including the knowledge within which the routines have been

formed. At the tacit level, the logic of usage and the logic of design may have significa
differences. This may produce difficulties in establishing an "aura of naturalness" for

those expected to execute routines within that context. (Pattriotta and Sommerlad, 1994).
The new graduate at the skills level of this learning hierarchy will be competently
using the technology without understanding or internalising that technology. Any fears

raised by using, but not understanding, a technology requires examination. Using, but not
understanding, technology is very prevalent in our society. For many people the

intricacies of a car engine are not understood, yet they can drive safely. Similarly, pla
travel and automatic teller machines are used by thousands who have no understanding of
their technology. This is particularly relevant, as many of the technologies listed by
Kershaw (1987) are not within the normal work of new graduates.
A listing of the technologies with which arose from the observation studies of
beginning registered nurses is included, with other results, in Appendix 10. There are
thirty-four discrete pieces of equipment which were observed to fall into the locus of
control of nurses, involving the extensive development of manipulative and interpretive
skills. However, Kershaw expects the nurse to understand the scientific basis of
equipment outside their control but has not advanced a sufficient reason for his claim.
The supportive role which beginning nurses must be prepared to undertake does
not necessarily require understanding of the "logic of design" of the equipment. The
patient requiring an investigation such as the electrocardiograph (ECG) listed above
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could be informed by the nurse of the procedure involved eg. lead placement, conductive
gel and the expected result ie. a tracing of the electrical activity of the heart, without
either nurse or patient understanding the technology which produces the record on paper.
The practice of nurses in this case is not rendered unsafe by a failure to grasp the
workings of technologies.
The transfer of the control of technologies to the medical technician would seem
quite appropriate to those nursing theorists who emphasise care of the patient as the
primary goal of nursing. This does not suggest that nurses should not be aware of the
expected results of a technology, and by comparison with this expected norm, identify

difficulties with the function of that technology. Nurse training requires that they shou
also recognise the primacy of the patient. It is most unlikely that the flat line
electrocardiograph reading is an accurate representation of the well looking patient with
whom the nurse is currently conversing.
There is however no evidence that the biophysical sciences are a necessary
defence against technological shock. Indeed, as the goal of undergraduate education
becomes mastery of the use of the technology, it may be more relevant to divert time in
undergraduate curricula towards skills development.

The biophysical sciences as a basis for safe, effective practice
Carlson-Catalano (1992) emphasises skills, not science, as the power base of
nursing. Her position regarding the association of skills and biophysical sciences is
supported by June Buckenham who states;
Understanding bioscience provides a sound foundation for the development of
clinical skills and the level of bioscience theory must be adequate to support
competent practice. (Buckenham, 1986)
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This is a personal opinion not based in any demonstration of clinical relevance, but gains
some credence from the professional position of its author as a very experienced and
senior nurse educator. A similar statement from Lingard supports Buckenham's position;
This treatment can be done by recipe book or by witch craft, or it can be based on
a sound understanding of how and why the systems operate as they do under
normal circumstances and how they malfunction in particular disease processes.
(Lingard, 1986)
Lingard's admission that the treatment can be done by recipe book is particularly
appropriate given the proliferation of procedure manuals and protocols throughout

nursing. These procedure manuals are represented as the basis for practice. It is accepted
practice within nursing that the expert nurse might reasonably vary the protocols given
recognition of specific contextual factors. Indeed, Ellis (1997) states;
Nursing leaders must support and encourage creative and intellectual nursing
that challenges and departs from unquestioned traditions and "nurse-proof
protocols.
(Ellis, 1997).
The procedure manuals, however, will be sufficient for beginning practice and may take
on their own legalistic power, particularly given the beginnings of an evidence-based
practice era in nursing. Thus variations from the protocols or procedure manuals would
require specific justification in the event of adverse outcomes occurring to the patient.
The protocol becomes the expected standard of care.
If an enrolled nurse and the beginning registered nurse are following the same
procedure in care of a patient, another philosophical point is raised. In considering the
association of biophysical sciences and nursing, the question arises of where in the
continuum of nursing does the need for biophysical sciences begin and where, if at all,
does this need end?
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Nightingale (1859) believed that nursing is essentially that care a parent would
take of their child, that one partner takes of the other. People allow nurses to take over

that care when they have neither the physical skills, nor the mental or social abilities to
continue. This is reflected in Virginia Henderson's (1966) definition of nursing that

directs nurses to do those things that the patients would do for themselves if they had the
skills and abilities.
Thus a mother in her home is nursing and the most highly specialised intensivist
is nursing. Groups who have little or no formal training give a large component of
nursing care. In New South Wales, Assistants in Nursing (AINs), have no prescribed
training, although some commercial training programs are now appearing, receiving
much of the skills base through imitation of their predecessors. Enrolled nurses (ENs)
are required in New South Wales to attend a Technical and Further Education (TAFE)
course that includes sixty hours of biophysical sciences. Later, they can undertake inservice education to the satisfaction of the institution in which they are employed and
thus are allowed to administer medications (except those specifically scheduled as drugs
of addiction and dependence), ran intravenous infusions, do complex dressings and a
myriad of other tasks. (The Williams Report, 1972: Nursing Branch, 1996.). This
extension of the role of the enrolled nurse is particularly evident in smaller rural and
private hospitals.
If the biophysical (and behavioural) sciences are important to the safe beginning
practice of nursing, should the profession seek to have these people removed from health
institutions and all positions taken by registered nurses? Should nursing seek to call
groups without a sufficient educational base something other than nurse?
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There are no easy answers to these questions. Pragmatists would say that
assistants in nursing and enrolled nurses are cheap and effective alternatives in patient
care; that they do a reasonable, if limited, job and that they are always directly supervised
by a registered nurse. T h e reality of such supervision, given the staffing of public and
private institutions, can be questioned. (Chudley,1988; Cottingham, 1988; Johnstone,
Shattock, Fox and Boyce, 1994.)
O n e possible interpretation of the professional ambivalence to assistants in
nursing and enrolled nurses reflects the fact that nursing has not truly internalised its
knowledge base. T h e borrowed biophysical and behavioural sciences have not given a
sufficient authority to allow nurses to m a k e claims related to professional integrity.

Summary of reasons
This section of the literature review describes and evaluates the claims m a d e in
nursing literature in support of the continued inclusion of the biophysical sciences in
undergraduate nursing curricula. This section of the literature review recognises the
possibility that there is s o m e reason other than nursing practice that is supporting the
presence of the biophysical sciences in undergraduate nursing curricula. Reasons
explored included the use of bioscience as
•

A means for professionalisation in nursing

•

A method for research and knowledge development in nursing

•

A method of empowerment for nurses

•

A method of inculcating generic skills during undergraduate education of nurses

• A method of communication with health colleagues and others
• A defence against technological shock, and
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•

A basis for safe, effective practice in nursing.

While this list appears extensive, the associations between biophysical sciences and
nursing do not constitute a strong case for the inclusion of biophysical sciences in the
undergraduate curricula of nursing education. This is particularly so in view of

competition for time in the curricula. In the realms of professionalisation and power, the
borrowed biophysical sciences may, in fact, be counterproductive. As a research method
and a way of generating generic skills they offer no exclusive advantage over the
behavioural sciences and other content that also competes for time in nursing curricula.
As a basis for practice, as communication and as a defence against technological shock,
the biophysical sciences may have a place in nursing curricula. Defining that place,
which clearly derives from nursing practice, is one of the aims of this work.

Reasons for critical re-examination.
The lack of strength of the claims advanced in the literature outlined above in
support of the biophysical sciences in undergraduate nursing curriculum is compounded
by a number of internal and external pressures on those curricula. A curriculum in
nursing covers a finite (currently three year) period, so that every demand for new
content, to produce a new competence in the graduate, must lead to a re-evaluation of the
existing content of undergraduate nursing programs.
The demands on the curriculum to be explored in this section come from two

essential areas. The first of these is the changes in health care that should be impactin
nursing education and the second is an improved understanding of the processes and
timing of skills development. These reasons for critical examination are additive to the
demands for generalist education and generic skills discussed above.
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Changes in health care that impact on nursing curricula.
Nurses practice within the structures and beliefs of the society and are hopefully
satisfying the expectations of individuals and families. An implied contract between
nursing education and the broader community exists. If formalised, this contract would
clearly place an obligation on undergraduate nursing education to provide safe, beginning
practitioners to fill employment spaces in public hospitals and community health care
settings as well as the private health care sector.
Questions that arise for this thesis are the degree to which the conflict of the
health care system impacts on undergraduate nursing education. While not expecting the
new graduate to have rostering and ward management skills, should there be some
introductory component of health economics including the social and economic rationales
for such behaviour? Should undergraduate nurses appreciate the political and
philosophical underpinning of the work environment they will enter? If the answer to
these questions is "yes", what impact will these inclusions have on the position of the
biophysical sciences?
Health care has undergone a process of rationalisation within an economic rationalist
model as greater efficiencies are sought to meet the increasing demand for health care
and an attempt to limit the costs of such care to the society.
"The fundamental tension is to reconcile potentially unlimited health needs and
wants with finite resources and to ensure that the existing resources are being
used effectively. (Picone, 2000).
The media love to portray the health system as being in crisis (Duckett, 1999) and
recent initiatives to increase the percentage of people in the community holding health
insurance raise a picture of a public system in significant difficulty. Walker (2000)
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believes the 'crisis' in health care has been continuing for too long to be seen as such,

and believes that underlying "malignancies " in the health system can only be relieved
community involvement in the future development of health care.
Recent studies in Australia suggest that there is room for improvement in the use
of public hospital resources (Formby, McMullin, Danagher and Oldham, 1991; Picone,
Ferguson and Hathaway, 1993; Hathaway, Picone and Aisbett, 1996). Palmer and
Freeman (1991) suggest more appropriate use of community and home-based facilities as

a method of reducing in-patient days in public hospitals. Between the financial years o
1993-1994 and 1996-1997, the average length of stay in public hospitals reduced from

6.1 days to 5.4 days (11.5%) but this change did not produce lower per capita health c
(Australian Institute of Health and Welfare (AIHW), 1999).
Initiatives for maintaining people in their own homes have also been increasing,

as the relative costs of home and hospital care become known (Krestensen, 1998). For th

moment, society appears to be tolerating the transfer of the visible cost of the public
hospital bed to a private, often unmeasured, effect on family resources although the
literature on the needs and financial situation of carers has begun to illustrate some

difficulties with this approach (Carers Association, 1999). An implicit assumption of t

movement toward home care is the belief that all members of society will have a support
network able to undertake some level of care when the person is at home. Yet the

demographics of changing family structures and aging suggest that many older people are
relatively isolated and a significant number do not have any assistance in the home
(AIHW, 1998). Nurses have not resisted this move to home care for many groups in the
community even when deleterious outcomes might be expected (Drake, 1997).
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Casmix classifications and payment systems have been fully implemented in
Victoria and to a lesser degree in other Australian states. The broader application of
casemix systems has been resisted by nursing clinicians as they believe the systems are
detrimental to patient care (McCaughan and Picone, 1997) and fail to consider the quality
of patient outcomes, protect vulnerable groups or ensure continuity of care (Baragwanath,
1998). For many clinicians, casemix is seen as "a populist apocalyptic metaphor for
everything that is wrong with the health system" (Picone, 2000). Gardner (1989) argues

that casemix and other initiatives are inappropriate extensions of production line concep
to the complex area of health with the express desire of limiting public sector
involvement and costs.
The public sector involvement in the care of chronic illness of the disabilities of
aging has also been significantly reduced (Leeder, 1999). The hiatus has been filled with
religious institutions and service-for-profit enterprises or by transfer to the patients'

personal resources. In this latter domain, the participation of registered nurses is like
be limited to those areas in which there is a legislative imperative such as the
administration of scheduled medications and some invasive procedures. The bulk of care
is given by enrolled nurses, assistants in nursing or untrained relatives reflecting the
difficulty that nursing has in establishing the limits of its membership.
As the economic squeeze hits harder into the health sector and the public
resistance to such parsimony is diminished by 'acclimatisation' over time; registered
nurses will need to be proactive in establishing their value.
A government bent on quantifying usefulness will not be impressed by expressions
of good faith or good will or reference to custom and usage or even by breast
beating. Only careful evaluation will give us a fair slice of the cake.
(Kratz,
1983)
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Repeated statements of worth cannot be justified in an environment of rapid
turnovers in patient load. Russell (2000) describes the situation of nursing within the
economic rationalist model as being "always in the red". Nurses and other health
professionals within the hospital system are unable to generate independent income from
their services and so will always appear as a drain on the health care budget.
Interestingly, Russell (2000) sees the appropriate solution to this problem being better
control by nursing management, particularly in the area of rostering staff, with increased
casualisation and flexibility of the nursing workforce.
The issue for this thesis is the impact such changes have o n the undergraduate
curricula in nursing, and, in particular, the biophysical sciences component of that
curricula. Education is classically and essentially a social solution to community needs,
instilling certain skills, traits, inhibitions and information in those w h o will be charged
with making the situation acceptable (Hales, 1992). If nursing is to participate as a full
partner in the debates and changes that will flow from changes to the goals and targets of
health care in the wider community, a broader social, political and economic education
will need to replace at least s o m e of the current biophysical sciences content in
undergraduate nursing education.

Skills development in nursing.
A s the conflicting demands of vocational preparation within the tertiary sector
(Laver, 1994; Australian Vice-Chancellors' Committee ( A V C C ) , 1994) and the increased
expectation for the inculcation of generic skills ( A V C C , 1994) and life-long learning
skills (Candy et al, 1994), impact on nursing it is difficult to produce a consensus of the
skills required by nurses at the completion of their undergraduate programs.
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Lists of skills seen as essential for nursing include;
• classical psychomotor skills such as blood pressure estimation and bed-making
• communication skills such as patient education abilities and translation of medical
terminology for the patients' benefit (Buckenham, 1986; Lingard, 1986),
• cognitive skills such as clinical reasoning and problem-solving (Higgs and Jones,
1995),
• professional characteristics of informed self-critique and reflection (Fawcett, 1978;
Bush, 1979; Newman, 1983; Rew, 1990; Thomas, 1995).
One rationale advanced for the change in nurse education to the tertiary sector was
expressed as a desire to improve the skills and ability of registered nurses so that they

could deliver an improved standard of care to their patients (Pratt, 1989). An exploration

of individual and family expectations of nurses suggests that the majority of those skills
need to be in the psychosocial domain but there may be an implicit assumption that the
basic physical and assessment skills of nursing are a given (Webb, 1993).
There is some concern amongst nurse administrators, reported by Reid (1994) that, in

reality, most nurses fail to deliver patient care to the best of their ability given their
improved knowledge and skills. Such statements must be carefully considered, as it is

possible that other contextual issues, as described above, are influencing the delivery of
care, so that educational preparation alone cannot be seen as the basis of patient care.
These classifications of skills may have in themselves misled curriculum
development in nursing. The expectation that there is a 'psychomotor' skill of blood
pressure assessment that can be taught in isolation from any theoretical base is
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misleading. The nurse must not only be able to perform the skill but must also be able to
document and interpret the results arising from the skill.
There is no evidence that the cognitive base of any skill necessarily includes
biophysical sciences. A large number of skills will obviously take their base from the
behavioural sciences. Even skills for which a biophysical science base might be
considered are not presented to practicing nurses in that way. Indeed, the plethora of
nursing technique texts would suggest that there is often not a biophysical basis for the
skill. For example, Berger and Brinkman-Williams (2000) include as a rationale for back
care that there are a number of pressure areas on the back of a recumbent patient without
addressing the effects of pressure on the micro-circulation. Similarly Barkauskas,
Baumann and Darling-Fisher (1998) describes the method of estimating blood pressure in
an adult in five pages of text in which one-quarter of a page is the biophysical sciences
explanation of the measurement. This gives a strong impression to student nurses and
others that the skill can be undertaken without a depth of understanding of the underlying

process. A re-consideration of the biophysical sciences content of specific nursing skills
could strengthen both nursing curricula and practice.
The area of skills learning attracts a number of theorists who generate theories of
skills learning using a variety of methods and philosophical bases. Consensual elements
of skills development theory include
• A cognitive understanding of the task through acquisition of new sets of facts. Such
understanding may well be represented in the human processing systems as a series of
if-then propositions that are organised into a propositional network (declarative
statements).
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•

The conceptual development of a task with subroutines, productions or schemata that

appears to follow a path of practice with external and internal feedback. The
advantage of conglomerating small pieces of information into tasks, schemata or
procedures is to overcome the limitations of working memory.
• Practice is essential to the further development of tasks, tuning of schemata or
proceduralisation of productions as it allows the learner or instructor to correct errors
in performance. Significant errors may drive the learner to a revision of the original
information on which their performance is based. Thus the learner may adapt,
generalise, discriminate or strengthen a particular response.
• The ability to select between such responses will be influenced by context specific
data (What task? What goal) and the frequency at which such a response is needed.
(Fitts, 1968; Rummelhart and Norman, 1972; Anderson, 1982)
The skills theorists shed light on the process of skills acquisition, considering both
cognitive and psychomotor skills. Skills theorists also raise the concept of extinction.
person possess, but never utilises a skill, issues related to the frequency of repetition
suggest that the skill will be rapidly lost. This is the same reduction in skills seen in

sports infrequently played or in the literacy skills of the population after their compul
education (Cornford, 1996).
These findings are relevant to the undergraduate education of nurses on a number

of levels. Firstly, skills theorists suggest that some theoretical understanding precedes
development of a skill. Secondly, that extensive repetition, with internal and external
feedback, is required to develop fluency in a skill and thirdly, that skills that are not
practiced will rapidly become extinct.
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The efficiency of development in nursing skills is questionable in an educational
system that does not emphasise the integration of various skills and knowledge areas
(Meleus, 1985; Chinn and Jacobs, 1987; O'Brien, 1990; Speedy, 1990). Furthermore,
nursing students cannot be expected to produce strong well-compiled concepts related to
a clinical framework which they have not experienced (Anderson, 1982).
Once in the clinical area as new graduates, the time taken to subsequently refine

their understanding and skills, given their new appreciation of the clinical realities, ma
be extensive. Rumelhardt and Norman, (1978, p.39) describe the difficulties which arise
when " the unwieldiness and ill-formedness of this accumulated knowledge ...gives rise
to the need for restructuring." (Rumelhardt and Norman, 1978). These difficulties

include students not being able to integrate the information given in their undergraduate
programs into a coherent knowledge base for practice. While there is no inherent problem
in borrowing from a large number of disciplines, extensive effort must be placed, by
nurse academics, on exhibiting the congruence of these disciplinary elements for the
benefit of the nursing student.
Thus the improved understanding of skill development extends the demand on the
undergraduate nursing curriculum. Given that the undergraduate curricula in nursing

cannot be extended continuously, the time essential to the development of skills and thei
subsequent refinement to develop beginning expertise militates against the continued
inclusion of any extraneous content. Biophysical sciences have not been shown to impact
positively in the domain of skills development. The continued maintenance of the
biophysical sciences component in undergraduate nursing programs may reduce available
teaching and rehearsal time and thus prevent nurses developing beginning competence in
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required skills. This initial deficit coupled with the immediate service needs of the
clinical area would prevent attainment of expertise by any nurse.

Summary of Literature Review
The historical place of the biophysical sciences in the education of nurses is
continuous from the Nightingale era, although the tremendous social increases in
scientific knowledge do not appear to have had a significant impact on legislative
revisions of nursing curricula in N S W .
There is a considerable debate about the appropriate levels and nature of
biophysical sciences content in undergraduate nursing curricula. Issues of disciplinary
integrity, particularly w h e n an existing science department teaches the sciences, inflate
the expectations of academics in relation to the biophysical sciences in nursing. This
expectation must be balanced against the knowledge that, for a variety of reasons, nursing
studentsfindthe sciences difficult and divert time from their study of nursing subjects to
these areas. The demonstration of relevance to clinical practice is seen by s o m e authors
as a method of easing the difficulties that nursing students have in the understanding of
science subjects.
However, beyond clinical relevance, a number of other reasons are advanced for
the continued inclusion of biophysical sciences content in nursing programs. Literature
reviewed in relation to these reasons showed that m a n y did not stand up to critical
examination and thus could not be used to support the continued inclusion of the
biophysical sciences in undergraduate nursing curricula.
External pressures existing in nursing further complicate the absence of
compelling reasons for the continued inclusion of the biophysical sciences. O n e of these
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is the influence of social change on the work environment and the knowledge
expectations of the newly registered nurse. These changes impact on nursing education
by requiring the nurse to have a repertoire of political, economic and social change
management skills much broader than those previously required.
At the same time the understanding, from theorists in the area of skills learning, of
the complexity and time taken to educate a person in any skill must impact on nursing
programs. When theorists talk of thousands of repetitions of a psychomotor skill being
required before safe performance is reached, the clinical components of most nursing

programs are significantly stretched. The corollary of this work on repetition is that t
absence of rehearsal of knowledge rapidly leads to extinction of that knowledge.
Therefore, knowledge included within an undergraduate nursing curriculum must be reinforced by early repetition and rehearsal in the clinical area. Redundant content will
seen by the student as irrelevant with negative effects on student motivation, and will
be recalled in the work environment of the newly registered nurse.
For these reasons, the knowledge demands of the work environment of the newly
registered nurse must become the arbiter of the educational content of the undergraduate
nursing program. This thesis will demonstrate these work-place demands in relation to
the biophysical sciences by examining the work of the newly registered nurse and
involving experienced nurse clinicians in the development of curriculum
recommendations.
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Chapter Three: Method.
This Chapter will discuss the principles of research design that are the basis of this
thesis as well as clearly explaining the research method in detail. The assumptions
underpinning the research will be explored, as will the limitations of the research process.
The research methods utilised in the relevant studies considered in chapter two will be
reviewed in this chapter as one contribution to the consideration of appropriate research
method.

Research design
The aim of this research project is to explore links between clinical nursing
practice and the biophysical sciences in undergraduate nursing curriculum for the purpose
of ensuring a better fit between the curriculum content and the needs of the newly
registered nurse. This statement of aim immediately begins to locate the research within
one of a number of possible research genres. T h e inquiry aim seeks to explain the current
work of the newly registered nurse and to use that explanation to predict and control the
biophysical sciences content to be included in undergraduate nursing curricula. This aim
tends to locate the research within a post-positivist paradigm exploring the generalisations
and cause-effect linkages that can be used for knowledge generation in this area. (Denzin
and Lincoln, 2000).
One underlying direction in the research method used for this study is the
statement by Batts and Wilkes (1992) that entering the nursing culture was the only w a y
to understand the links between clinical nursing practice and the biophysical sciences of
the undergraduate nursing curriculum. T h e acceptance of a real and observable nursing
practice environment also helps to locate the research within a post-positivist paradigm.
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This paradigm adopts an ontology of critical realism accepting that h u m a n intellectual
limits and the nature of the phenomena under consideration prevent a perfect
understanding of the phenomena (Denzin and Lincoln, 2000). O n e corollary of this
process of critical realism is that 'reality' must be exposed to the widest possible critical
examination. The call b y Akinsanya (1984) for the development of a unique 'bionursing'
cannot be achieved without a clear understanding of the work of nurses, particularly, for
this thesis, the work of beginning registered nurses w h o have recently graduated from
tertiary nursing programs.
The assumption inherent in such a direction is that there is a consistent and
observable reality of the work of a beginning nurse that is transferable between a number
of environments and has some predictability. However, the observations of a researcher
can only imperfectly observe the processes of the work of nurses, as the internalised
knowledge and clinical decision making processes of the individual nurse are not
available to the observer. The ontological framework of this study therefore is realist and
implies work within an atmosphere of objective detachment and quasi-experimental
method in order to produce a post-positivist understanding of the phenomena under
consideration. The post-positivist paradigm is useful in the exploration of a set of beliefs
that are not open to proof in a conventional sense.

History of research method in this area on inquiry.
The history of the types of research that precede this study often demonstrate such
a post-positivist paradigm, using supposedly objective measures such as questionnaires
and observations. While the substantive content issues arising from this research have
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been raised in Chapter T w o , the methodological history of research in this area of interest
is explored in the following paragraphs.
A variety of methods have been used to explore the knowledge base of practising
nurses in relation to the biophysical sciences. Bray and Ghose (1994), Bullock and
Baume (1994), Greive and deBerg (1996), Hardy (1988), Kershaw (1987, 1994), Norman
and Norman (1994), H'ng (1992), Wilkes and Batts (1992) and Wilkinson (1990) took
the approach of setting a 'test' (often called a questionnaire) based on their own
understanding of an expected level of performance for the registered nurses in a
particular area of biophysical sciences knowledge. Even when undertaken in the clinical

setting, such approaches cannot be considered "an entering of the nursing culture" as th
academic researcher applies the knowledge standard. The technique is, in fact, location

neutral as the 'tests' designed by the researchers could be administered in any educatio

institution, similar to the diagnostic entry tests reported in Appendix 2a of this work.
the papers cited above, this technique has led to the illustration of deficiencies in
knowledge against the standard posited as being acceptable by the researcher(s).
Graham et.al. (1998) and Don (1996) compared knowledge between differing
groups of nurses through the use of questionnaires leading to comparisons among nurses
at various levels of educational preparation. These studies demonstrated that the
knowledge base of the registered nurses had contracted from the level of performance of

the final year nursing student, although there was some inconsistency with regard to the
direction of these knowledge reductions.
Wilkes and Batts (1992) also utilised the questionnaire approach, but

supplemented this with observation studies of nurses to identify the skills and practic
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most often required in general nursing practice. These observation studies directed their
work toward nurses' understanding of intravenous therapy, leading to results that showed
the development of scientifically erroneous, but clinically sufficient, knowledge by m a n y
nurses.
Akinsanya also used observation studies in his original 1984 paper to describe the
sciences actually being used in the clinical area. Interestingly, the findings of these
observation studies were not published in full but were used to support a theoretical
model of practice involving four levels of tasks in nursing practice. These very few
observation studies relating to the biophysical sciences are the only literature available in
this domain, so statements relating to the relative importance of various elements of
biophysical science knowledge to the work of the registered nurse have not been
forthcoming as a result of observation studies.
The history of research methods previously adopted in this area of study is
therefore not strongly directive for any n e w research.

The Research Process.
This section outlines the method used to elicit, from currently practising nurses,
their understanding of the biophysical sciences underpinning the practice of beginning
registered nurses in acute medical and surgical areas of public teaching hospitals. T h e
method involved a n u m b e r of phases and approaches that are presented in Table 3.1 and
will be described in this chapter. T h e table necessarily demonstrates only a brief
overview of methods at each stage and therefore must be read in concert with more
extensive descriptors on the following pages.
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This study sought information to assist nurse academics in their decision-making
processes in relation to the role of the biophysical sciences within the undergraduate
nursing curricula.
Table 3.1 Diagrammatic representation of method.

Inclusions
Phase
O n e - Preparation
Two
Understanding
the work of the
new
graduate
nurse
Three
Conversion
of
data for use b y
focus group

Observation
Studies

Patient Information, Equipment at the
as bedside
described
Nursing Diagnoses

4
Identification
of
critical
incidents

I
V

Four
Identification of
associated
biophysical
science content
Five - Analysis
Six - Checking
the results.
Seven
Presentation

J

v
Expert Focus Group
Deliberations using Nominal group techniques

4
Theoretical reflection and development of
recommendations b y researcher
Return to the Expert Focus Group for checking
Theoretical deliberations and presentation
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Phase One - Preparation.
The audience for, and the researcher of, this thesis are nurse academics involved
in the generation and delivery of biophysical sciences curricula in undergraduate and
postgraduate nursing education. This recognition of the situation of the researcher has
impacted on the research design of the study, as the process is designed to limit the
ability of the researcher to interact with the data or the explanations of clinical relevance
for biophysical sciences content until the process of concept mapping was completed.
Development of the research process was directed by the need to enter nursing
culture in a manner that least disrupted the behaviour of the members of the study. This
imperative arose so that the characteristic behaviour of the nurses and the needs of
patients were recorded. T h e decision was m a d e to approach two public hospitals within
the Sydney Metropolitan area as this type of institution w a s at the time of planning (Ree,
Bolton, Mant and Costa, 1993, Reid, 1994) and remains ( N S W Nurses' Registration
Board, 1999) the principle employer of n e w nursing graduates in N e w South Wales.
Two metropolitan hospitals were approached as potential sites for the
investigations. The particular hospitals selected were chosen for their representation of
the majority of medical care experienced b y patients w h e n hospitalised in N e w South
Wales. Hospital A was, at the time of the study, 120-bed hospital with a full range of
medical and nursing services. A teaching hospital of the University of Sydney, the
hospital drew patients primarily from the dormitory suburbs that surrounded it. The
hospital also provided a specialty in orthopaedic surgery, which saw some patients from
further afield being admitted. Hospital B was, at the time of the study, a 180-bed hospital
that has, since the observations were conducted, undergone considerable expansion and
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upgrading of services, particularly in the areas of emergency and intensive care nursing.
It is a teaching hospital of the University of New South Wales. While the hospital
predominantly serviced its own surrounding dormitory suburbs, specialty work,

particularly in the area of urology, attracted some patients from remote/country areas o
New South Wales.
Neither hospital was classified as a tertiary referral hospital within the New South
Wales health care system. This term is used by the NSW Department of Health to
describe hospitals, for example, Westmead Hospital and Royal Prince Alfred Hospital to

which other hospitals, such as those included in this study, refer the more acutely ill o
traumatised patients they are not equipped to treat. The decision to undertake the study

outside the terminal referral hospitals was deliberate, as such hospitals have the poten
to skew the study away from the common conditions and therapies that affect the
community. The attempt to understand the work of the beginning registered nurse could
be skewed towards specialisation by exploration of these hospitals.
Hospital A is located within the Western Sydney Area Health Service while
Hospital B is within the South-western Area Health Service. Ethics approval was sought
and received from the Ethics Committees of both Area Health Services using the standard
forms produced by each. The Committee from South-Western Area Health Service
requested a verbal explanation of the research process, expressing concern that the
observation studies would concentrate on the examination of tasks, rather than higher
order skills. A distinction between tasks and skills is included in the glossary of this
thesis. Ethics approval was given in both hospitals prior to the commencement of any
component of the study.
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A period of negotiation with the nurse administrators at each hospital was

undertaken to ensure access to the wards and units of the hospitals. Issues of the role of
the researcher as a registered nurse, insurance, dress, security clearance, access to

subsidised food services, parking and schedule of attendance required clarification prior
to work commencing. The issue of the researcher as a registered nurse was posited on the

ethical dilemma that might arise if an emergency event arose in relation to a patient und
the care of the newly graduated nurse being observed.
Nurse administrators in each hospital made no attempt to limit access to new
graduates who were seen to be less capable or to have adapted to the clinical environment
less well. However, at one hospital a request to report any deficiencies noted in the

newly registered nurses had to be tactfully declined so that the anonymity of participant
could be maintained.
Access to individual wards was negotiated with the Nurse Unit Manager (NUM)

of each unit, taking into consideration the work patterns of the unit. Observation studie
in surgical wards were often restricted on operating days. On all wards, observations had
to be undertaken on days when the NUM was on duty for at least part of the study. This
requirement effectively restricted the observation studies to weekdays, although both
morning and afternoon shifts were observed. This restriction is not seen to limit the
efficacy of the study as weekdays are the time when most nursing and medical activities
are occurring.
With permission of the NUM, individual approaches were made to the new
graduates who were able to participate. Each of the graduates had been employed at the

hospital for a period of six to nine months at the time of the study to allow some time to
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acclimatise to the institutional milieu. O n e n e w graduate used the opportunity available to
not participate in the study. This individual was working in the Emergency Department of
Hospital B and was not confident of working in this area, although previous experience in
a medical ward had been positive.
An explanation was given to the newly registered nurse stressing the fact that the
observation would be very close with the researcher following the new graduate at all
times as they worked, but non-participant. Non-participation in this study meant that the

researcher did not assist the nurse in any activities or participate in conversations bet
the nurse being observed and the patients or other nurses with whom the observed nurse
was conversing. This non-participation was extremely difficult and failed twice. These
failures of non-participation will be explained in the results chapter. The two
observations where non-participation failed were not included in the study but were
repeated on another day.
Following agreement to participate in the study, negotiation was undertaken with
the newly registered nurse to agree on a full shift on a working day on which the

observation could occur. Despite these negotiations, some arranged observation shifts did
not occur due to illness, other absences from work, ward changes due to staffing
shortages and in one case, a sudden lack of confidence that required withdrawal and renegotiation with the new graduate. Eventually twenty-nine observation studies were
undertaken.
At each level of these negotiations, the purpose of the study was clearly described
as an attempt to determine a better fit between the biophysical sciences of the
undergraduate nursing curriculum and clinical nursing practice. While this short
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description of the study assumes that the currentfitbetween these two elements is not
adequate, it is not directional. The better fit could include more, less or different
biophysical sciences content to correlate with the identified needs of the clinical area.
This description of the study led to thefirstinteresting result of the study and will be
reported among thefirstresults of the next chapter.

Phase Two - Understanding the work of the newly graduated nurse.
The second phase of the study w a s designed to develop an understanding of the
work that n e w nursing graduates were being asked to perform. This phase involved a
triangulation of data from three sources; observation studies of the n e w graduates, patient
information and equipment at the bedside.

Observation studies of the new graduate.
Observation studies have the potential to alter the behaviour of the participant
simply due to the process of observation. While efforts had been m a d e during the
negotiation period to reduce the impact of the observation, dress w a s also a component of
the process of minimising the observation effects on the participant. O n the designated
day, the researcher, in quasi nursing uniform (navy skirt, white shirt with navy edgings,
pale stockings and plain court shoes) arrived on the ward at least half an hour prior to the
advertised starting time to be available as the n e w graduate arrived. A paper record sheet
had been prepared with thefirstn a m e , age, sex, educational institution, ward n a m e and
type, date of initial employment and the model of care delivery (task, team or patient
allocation) recorded. T h e paper record sheet w a s timed in five-minute intervals to assist
with recording of data although a continuous recording of data w a s undertaken.

A

completed version of this record sheet is included as Appendix 4. Recording of observed
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behaviours of the n e w graduate onto a continuous record required the carrying of a
clipboard and considerable writing throughout the time of the observation.
The newly graduated nurse being observed undertook all the nursing and related
duties expected of them b y the N U M during the observed shift. T h e allocation of patients
and other expectations for work b y a n e w graduate on a particular shift remained the
decision of the N U M . T h e researcher moved around and outside the ward with the nurse
being observed, to the usual location of all activities. This method of observation
involved large amounts of walking and standing with the nurse. However, none of the
new graduates appeared to be stressed by the process, possibly due to the recency of close
observation during the clinical practice experiences of their undergraduate education. The
researcher remained with the n e w graduate during meal breaks and other absences from
the ward, in order to maintain an accurate record. The observation studies were directed
towards recording the actions of the nurses so comments m a d e by the nurses to the
researcher are not formally included in the study.

Patient Information.
Patient information is the second of the data sources used to fully describe the
work of the newly registered nurse. Nurses perform their activities in concert with a
patient and members of the patient's family and support people (Milburn, Baker,
Gardener, Hornsby and Roger, 1995). Studies of the needs of individuals and families
involved in health care, included in the literature review, identified the need for

information about the patient's condition as one of the primary elements of nursing care.

Therefore, it is not possible to understand the work of the newly registered nurse withou
some consideration of the patients who are the recipients of care.
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In each hospital involved in the study, an approach was m a d e with permission to

the medical records department. At a convenient time, the researcher and a clinical nurse
specialist familiar with the use of nursing diagnoses went to the medical records
department and undertook the collection of 100 examples of patient information in the
department. Collection within the medical records department was a requirement of the
Ethics Committees of each Area Health Service committee members felt that the privacy
of the patient information could only be preserved in this way.
The patient data collected from 100 medical records in each hospital was
expressed as nursing diagnoses using the North American Nursing Diagnosis Association
(NANDA) classifications as described by Carpentino (1987) in her book 'Nursing
Diagnostics'. Patient records were selected using a quasi-random technique, by drawing

every fifth record from a chronological list of hospital admissions. Two exclusion criter
were used. Firstly, patient records from units where the new graduates were not allowed
to work were excluded, as they did not represent the work of the beginning nurse.

Secondly, admissions of less than six hours were not included in the study as the medical
and nursing records of such admissions are limited.
As each record was identified for inclusion in the study, it was drawn from the
records and read in its entirety, in the presence of a clinical nurse specialist, expert

practical use of nursing diagnosis in the clinical area. These clinical nurse specialists
were employed at the hospitals concerned and had been recruited during negotiations
with hospital and nursing administration. The complete reading of the patient's record
including nursing, medical and investigation records allowed a process of cross checking
to occur. For example, anaemia identified on blood screen, even if not addressed at any
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other level in the patient's record, generated nursing diagnosis possibilities such as
potential for fatigue. A s each patient record w a s read every possible nursing diagnosis
was generated. This process of collecting nursing diagnoses was time consuming but led
to a considerable amount of information about the types and needs of patients for w h o m
the beginning nurses were asked to care. The understanding of the work expected of the
newly graduated nurse necessarily included this component as nursing work is directed
towards the needs of patients.

Equipment at the bedside.
Equipment at the bedside w a s the third element of the data triangulation that was
used to develop the understanding of the work of the newly registered nurses w h o had
participated in the observation studies. Interaction with a variety of medical and nursing
equipment is a reality in modern health care, as it is in m a n y areas of social activity.
Patients reasonably expect nurses to be able to use this equipment in a competent
manner and to explain the processes involved in the use of such equipment (LaMonica,
Oberst, M a d e a and Wolf. 1986; Twardon and Gartner, 1991; V o n Essen and Sjoden,
1991, Walsh, 1993, Duncan, 1994; and Merkouris, Yfantopoulos, Lanara and
Lemonidou, 1999) There w a s a possibility that the equipment itself opened up another
area of requisite biophysical knowledge for beginning nurses.
In order to include a consideration of equipment in the triangulation of data used
to develop an understanding of the practice of beginning registered nurses, the researcher
explored the observation records of the newly graduate nurses, and all items of equipment
bought to the bedside of the patient were listed for consideration b y the focus group. The
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items of equipment were recorded in a labelled column headed 'equipment' on the
observation record sheet being used in the observation study (Appendix 7).
These three data sources were explored to generate an understanding of the work
of the newly registered nurses and to inform the deliberations of a focus group
developing a description of the biophysical sciences believed by nursing clinicians to be
important to the work of beginning nurses. At times the data sources became cumulative
as a patient need for supplementary oxygen therapy, for example, which was identified in
the survey of patient records, was also observed in the clinical observations of the
registered nurses and involved a piece of equipment. However, at other times the

different data sources, particulary the patient records, extended the understanding of th
work of the beginning registered nurse. These interactions between the three data sources
will be explored in the results chapter.

Phase Three - Conversion of data from observation studies into critical
incidents.
The data collected in the observation studies was a timed record of every activity
of the newly registered nurses who had been observed. Results from this raw data
collection are presented in the following chapter. The heavily descriptive observation
studies were converted to a list of critical incidents prior to presentation to the focus
group. Reasons for this conversion was the usefulness of the clinical information for the
focus group. Much of the observed information, e.g. meal breaks, time spent on selfdirected or administrative activities, could not possibly add to the biophysical sciences
knowledge of nurses and the density of the observation records may, in fact, have
increased the difficulty of focus group deliberations.
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The process of conversion of the observations of nurses into critical incidents
involved the researcher meeting with three other nurses. These nurses were;
• the new graduate who had been observed,
• the NUM of the ward in which the observation took place, and
• one other member of staff from that ward, to consider the observation record of
the new graduate. In Hospital B, this other member was the designated preceptor
for the new graduate. At Hospital A, a formal preceptor program was not
functioning so another available registered nurse was asked to assist. There were
no specific criteria for this selection but the third member of the group had to be
acceptable to the other members.
Copies of the observation schedule were made available and a definition of critical

incidents given to all four members of this small group. The researcher took the role of

scribe and facilitated discussion only to the extent of confirming that an issue agreed
the definition of critical incident. All issues identified as a critical incident were

highlighted on the record. At the end of the first identification process, members of th

group were asked to consider again items not highlighted, so that a second review of the
observation schedule was made.
Benner (1984) gives a number of possible descriptors of a critical incident. She
includes incidents that made a difference to the patient, incidents that went unusually
well, incidents in which things did not go as planned, incidents that are very ordinary

typical, incidents capturing the quintessence of nursing and incidents that are particul
demanding. As the intention of this work is to capture the usual work of beginning
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registered nurses, the definition of critical incident that was emphasised for this process
was the provision within the concept advanced by Benner (1984, p.300) that a critical
incident can be "an incident that is very ordinary and typical". This possibility within the
whole description of a critical incident is probably the least k n o w n of the options offered
by Benner but meets the needs of the current thesis in its attempt to capture the everyday
work of the beginning registered nurse. Thus a combination of experienced and
beginning nurses were asked to identify from the timed records of observation studies,
incidents reflecting normal practice for the beginning registered nurse. A number of
worked examples of this conversion process are included in the results chapter.

Phase Four - Identification of associated biophysical science content.
The results of the data collected in the second phase of the study 'Understanding
the work of the newly graduated nurse' were presented to a focus group for the
identification of associated biophysical content. The role of this group w a s to express the
opinions of practicing clinical nurses on the biophysical sciences underpinning the
documented actions of a beginning registered nurse.
Members of the group bought a considerable range of experiences and expertise
to this process (Table 3.2). The recruitment of the group involved personal approaches to
some members w h o were k n o w n to the researcher and also recruitment of members of
staff from the participating hospitals w h o had expressed interest in the study during
periods of observation and data collection. All members of the focus group were
experienced and currently practising nurses. Although m a n y had academic qualifications
to support their practice, none w a s involved in the tertiary nursing education sector. N o
member of the focus group w a s involved in any previous stage of the study, although
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some staff members m a y have c o m e into contact with some of the n e w graduates w h o
had been observed. Conversion and amalgamation of the data ensured that no single

participant in an observation study, or patient, could be identified by the focus group.
The first meeting of the group was devoted to introductions and an explanation of
the process of the group (Appendix 8). This explanation had, of course, already been
given when individuals were invited to join the focus group but repetition to the whole

group assisted the understanding of the work and led to the first of many debates within
the group. This first debate concerned the definitions of 'safe' and 'effective' and
whether these elements were a necessary and sufficient base for beginning practice as a

registered nurse. The content of this debate is not reported in the results chapter, as
was no mechanism for accurate recording of such a debate. The intention had been to

structure the focus group activities in such a way as to obtain a written record rather
a record of verbal responses.
In total seventeen meetings of this group were convened by the researcher. Each
meeting was held at the St. John Ambulance Hall, Fairfield. This venue had the
advantage of being geographically central to the participating hospitals and most focus
group members, distant from the political vagaries of the workplaces of group members
and available free over a prolonged period of time. Refreshments were provided for all
group meetings. Meetings were arranged by consensus of the group and work at any
given meeting was also discontinued by consensus.
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Table 3.2 Demographic
Age

Sex

1

29

M

2

52

F

3

39

F

4

57

F

5

42

6

characteristics of members

of the focus group.

Nursing
Qualifications
Registered Nurse,
Certificate in
Coronary Care
Registered General
Nurse and Midwife

Academic Qualifications

Nursing Position

Bachelor of Applied Science
(Nursing), Cumberland
College of Health Sciences
Graduate Diploma in
Occupational health and safety
(University of Western
Sydney, Hawkesbury).

Clinical Nurse Specialist,
Hospital A

Registered General
Nurse, Certificate in
Rheumatology
Nursing
Registered General
Nurse and Midwife

Bachelor of Health
Administration (Mitchell
College, Bathurst)

F

Registered Nurse and
Midwife

Diploma in Nursing Education
(Armidale College of
Advanced Education)

37

F

Nil

7

38

F

Registered Nurse,
Certificate in
Operating R o o m
Techniques.
Registered Nurse and
Midwife

8

45

F

Registered General
and Psychiatric Nurse

Bachelor of Health
Administration (Mitchell
College, Bathurst)

Bachelor of Nursing
Administration (University of
N e w England, Armidale.)

Bachelor of Business
Administration (UTS)

Nursing Supervisor,
Occupational Health and
Safety Services, N.S.W.
Government
Instrumentality
Clinical Nurse Consultant
Central Sydney Area
Health Service.
Deputy Director of
Nursing ,South Western
Sydney Area
Health Service
Clinical Nurse Educator,
Accident and Emergency
Unit, Hospital A.
Theatre Supervisor, a
non-participating Hospital
in Western Sydney Area
Health Service
Quality Assurance
Manager, a nonparticipating Hospital in
Central Sydney Area
Health Service
Director of Nursing
Services, a nonparticipating private
surgical Hospital.
|

Thefirstaction of the focus group w a s to classify a large amount of data into

areas that became the basis of a particular concept map. These classifications are used

a basis for reporting in the results chapter. Each meeting of the focus group followed a
similar pattern. Data identified in a component of phase two were presented to group
members by the researcher. Individual members were asked to work alone initially
recording every element of knowledge they believed was essential for the beginning

registered nurse to have in order to be able to perform the task, interact with the pat
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problem or manipulate the equipment under consideration. Each knowledge element was
recorded on a separate card.
This individual work was then pooled and participants worked together to

produce a concept map of the factor. In this process, all cards were placed on a large
and sorted so that exact duplications were piled on one another. The cards were then
placed by participants into patterns seen to describe the knowledge elements required

the topic under consideration. Each card was picked up from the table and considered by

the group. At times, the individual who wrote the card was asked to explain to the grou
how they saw the card (knowledge element) fitting into a particular map. Occasionally,

this consideration by the focus group generated another card, as a link was required to
include a knowledge element raised by an individual. An individual could also raise

additional cards, if their thinking was prompted by a knowledge element (card) produced
by another person.
Concept mapping was undertaken using the hierarchical structure developed by
Novak (1986) from the work of Ausubel (1963). Cards were classified into a "must
know", "nice to know" and "if time permits" category if the group believed the
knowledge element was essential for beginning registered nurses. These categories
reflected the importance given by the clinicians of the focus group to the knowledge
element and how essential that element would be in a nursing curriculum.
Members of the group debated the inclusion and classification of a particular
knowledge element until a consensus was reached. Cards were then included on the
concept map that was being developed so that connections between knowledge elements
were made. This process allowed the development of nodal points to which a large
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number of knowledge elements became connected. The group reconsidered any cards left
over at the end of the mapping process and such cards were either included or
purposefully omitted based on the experienced nurses perceptions of relevance.
Debates about the inclusion and classification of a particular knowledge element
were often heated and sometimes acrimonious. Acrimony particularly arose when the
focus group wished to exclude a knowledge element to which an individual was deeply

attached. Fortunately, this was a rare occurrence. Nevertheless, the facilitation skills
the researcher were essential to group progress.

Phase Five - Analysis, theoretical reflection and development of
recommendations.
The concept m a p s that were produced by the focus group activities became the
basis of the content and process recommendations of this thesis. Concept maps were
developed into tables in order to display the knowledge elements in a permanent format.
A number of analytical pathways were then used to cope with the data.
Two mathematical methods were used to accumulate the data. The first of these
methods was to extract, from each of the three aspects of nursing practice explored, the
knowledge elements that fell into the 'must know' category. These elements were
tabulated so that all references to biophysical sciences were extracted, leading to a
possible biophysical sciences domain for the undergraduate nursing curricula. The
definition of biophysical sciences used consistently in this thesis was utilised in the
development of recommendations to capture the broadest possible domain of biophysical
sciences. Thus, the applied sciences of pharmacology, nutrition, and pathophysiology are
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included, as well as the more traditional physics, chemistry, anatomy, physiology and
microbiology.
The accumulation of 'must know' categories from the work of the focus group

allowed the tabulation of a number of content areas, which could be seen as the essential
knowledge that practising clinical nurses believed was required to underpin the
description of the practice of beginning registered nurses.
In the second method of accumulation, all biophysical sciences content occurring in
the concept maps was considered. Mathematical values of three, two and one were
ascribed to the 'must know', 'nice to know' and 'if time permits' categories of the
concept maps respectively. While this may appear to produce a maximum value for a

specific item of nine, by appearance in the 'must know' categories of critical incidents,
nursing diagnosis and equipment, this is not the case. Items which occur repeatedly on
any concept map were ascribed all their values. For example, the physics of traction
(vectors, force, counter-traction) may derive maximum scores from;
• two critical incidents maps e.g. physiotherapy and traction,
• two nursing diagnoses maps e.g. self-care deficit and injury and,
• one equipment map; traction
enabling a greater mathematical value than nine to be scored. This method of scoring
allowed the weighting of individual knowledge elements relative to each other, which is
reported in the results chapter and thus raised the possibility of some form of

prioritisation of content areas. These mathematical results were also tabulated as a bas
for later reflection by the researcher.
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Phase Six - Checking the results.
Following the generation of the concept maps, a considerable period of analysis
and re-presentation of the material from the m a p s into the priorities and forms that are
reported in the results chapter was essential. At that time, a further meeting of the focus
group was not possible to arrange. However, each m e m b e r of the focus group
individually viewed the tabulations and mathematical accumulations that arose from their
deliberations. Each m e m b e r of the focus group w a s also asked to respond to the
recommendations that arose from the consideration by the researcher of the concept
maps, tables and mathematical accumulations. The process of checking with the focus
group assists in clarifying issues raised during the study and increases the validity of
findings. The focus group m e m b e r s indicated satisfaction with the work presented as
being representative of the deliberations the group had undertaken..

Phase Seven - Theoretical Deliberations and Presentation
Given that the aim of the thesis was to present a suggested biophysical sciences
curriculum that w a s clearly based on the expected clinical practice of newly registered
nurses, theoretical deliberations and presentation of the results of the research process in
a format that would invite debate w a s essential. The process of theoretical reflection of
the focus group deliberations against the literature review that w a s undertaken by the
researcher alone is reported in the results and discussion chapters and is obvious in the
recommendations of this thesis.

Summary of Method
After extensive preparation (Phase 1), the method used in this study, therefore,
involved the triangulation of data from observation studies, patient information expressed
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as nursing diagnoses and equipment at the bedside to develop an understanding of the
work of the newly registered nurse (Phase 2). Observational data w a s converted to critical
incidents so that the considerations of the focus group were facilitated (Phase 3). The
focus group consisted of experienced nurses w h o utilised reflection and concept mapping
techniques to provide their understanding of the biophysical sciences that would be
required to underpin the description of the work of the newly registered nurse that had
been presented to them (Phase 4). These concept m a p s then allowed the researcher to
develop recommendations for the biophysical sciences content of undergraduate nursing
programs based on the activities and experience of the focus group (Phase 5). Checking
with members of the focus group (Phase 6) and further analysis for presentation (Phase 7)
completed the research process.
The descriptors of the research process given above are embedded in a theoretical
basis of decisions m a d e , methods used and not used and inherent limitations to the
method that need to be described in order to understand the appropriateness of the
research methods used. This evaluation of the research process will follow the same
phase format as the description of method.

Evaluation of the research process.
Phase One - Preparation
While time consuming, the preparatory phase is essential to the success of the
research as ethical processes and relationships commenced in this phase support the later
work of the researcher. N o difficulties arose during the research to indicate a paucity of
preparation but some limitations must be acknowledged.

109

Site selection was appropriate to represent the work of the bulk of beginning
registered nurses but m a y have introduced s o m e biases to the study that need to be
recognised as potential limitations. The geographical proximity of the two sites, both
within the Sydney Metropolitan area, m a y have skewed the types and provision of health
care and nursing services. If the practice of nursing has a significant geographical
variability, the generalisability of the results of this study m a y be limited by the degree of
proximity. However, thefinalanalysis of results indicates a broad coherence between the
results of this study and existing nursing frameworks which suggests that such
geographical variability is not a major issue.
The site selection does not represent the complete range of work places in which n e w
nursing graduates m a y be employed or in which registered nurses work throughout a
range of available nursing careers as representation of the entire scope of nursing
workplaces is not possible in a single research study. However, the core of nursing work
tends to be similar in a variety of settings and is reflected in thefindingsof this study.

Phase Two - Understanding the work of the newly graduated nurse.
Observation Studies.
The process utilised in this component of the research study w a s an ethological
observation technique. Ethology is the minute observation and description of non-verbal
behaviour (Von Cranach, Foppa, Lopenies, and Ploog, 1979; Eibl-Eibesfedlt, 1989; Brink
and W o o d , 1995). Ethological processes have been used in nursing to study comforting
strategies used b y registered nurses (Bottorff, Gogag and Engelberg-Lotzkar, 1995),
caring for restrained patients (Morse and McHutchinson, 1991), and pain responses in
newborn infants (Cote, Morse and James, 1991). Morse and Botorff (1990) describe

no

ethology as the systematic detailed study of behaviour and state that this observational
technique is under-utilised in nursing research.
Human ethological studies arose from studies of animal behaviour where "the
observation of behaviour in the natural context is an important starting point for
investigation" (Hinde, 1982). Ethology provides accurate and valid ways for measuring
behaviour (Triosi, 1999) including the method of non-participant observation that was

utilised in this study. Both participant and non-participant observation studies are wide
used research techniques. The essence of such a study is direct observation of what

people do in their jobs, in this case to develop an understanding of the work of the newl
registered nurse.
Ethological studies are distinguished by being naturalistic, unstructured and non-

participant (Eibl-Eibesfeldt, 1989). Each of these terms requires elaboration. The concept
of naturalistic research simply means that the observation is undertaken in the usual
environment of the individual being observed rather than in some constructed setting
(Cohen and Manion, 1994). In this study, the observations were undertaken in the wards
in which the newly graduated nurses were working. This naturalistic location was in fact

the only environment in which the purpose of this section of the study, to understand the
work of the beginning registered nurse could be achieved.
Unstructured observational studies are not characterized by a total absence of
structure but involve the collection of descriptive data that has not been previously
specified by the researcher (LoBiondi-Wood and Haber, 1994). This collection of

previously unspecified data, in this study all actions of the beginning registered nurses
distinguishes unstructured from structured work. A structured approach to this study

ill

would have involved decisions by the researcher, prior to the observations taking place,
that the frequency of particular nursing skills such as administration of medication be

recorded. Eraut et.al. (1995) structured their study by deciding, in advance, the six are
of nursing care to be investigated. Obviously, a structured approach presumes an

understanding of the work of the registered nurse sufficient to generate the list of skill
necessary for such structured work. As this thesis is an initial exploratory work in this
area, such a presumption was not made.
The distinction between participant and non-participant observations rests in the
role of the observer. LoBiondi-Wood and Haber (1994) describe the elements of the
observer's role as concealment and intervention. There was no attempt in this study to

conceal either the presence of the observer or the purpose of the observations. This overt
observation is not ethically troublesome, when compared with covert observation, and
was designed to have as little impact as possible on the behaviour of the nurses being
observed.
Cohen and Manion (1994) note that the field notes of participant observation
studies included the reflections of the researcher on the observations recorded. This
participant reflection was unsuitable in this study as it had the potential to skew the
deliberations of the focus group. LoBiondi- Wood and Haber (1994) note that
The more the observer needs to make inferences and judgements about what is
being observed, the more likely it is that distortions will occur. (LoBiondiW o o d and Haber, 1994)
Indeed, one of the major problems with the observational techniques is a possible lack of
objectivity in the observer, leading to bias in recording. In limiting the record to the
observed behaviours of the newly registered nurse and setting up a recording method that
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required continued attention to the process of recording, it was hoped that the potential
biases of the researcher could be removed from the study.
Another major difficulty with observational methods is the potential effect of the
observer on the behaviour of the person being observed, in this case the beginning

registered nurse. Steps taken in this study to reduce this problem included visits to eac
graduate before commencing an observation, attempts to cluster observations and to be
present in one ward area for a continuous period and involvement of the researcher in
conversation with the participant, when appropriate, outside the study. The participants
were aware of the observer's presence throughout the observation period but attempts to
blend into the environment (wearing of a uniform, identification badge) were taken to
minimise the impact of observation. All participants had been used to being observed
during clinical practice sessions of their undergraduate education. None of the new
graduates being observed reported any distress at the process to the researcher or other
staff. Second-hand information from NUM indicated that most participants were pleased
when the observation was completed suggesting that the process had engendered a level
of stress in the participants.
There could be some concern around the question of using a single observer in

this study. Validity of observational studies may be increased by the use of two observer
at the same time, although this method has implications for increasing the individual
graduate's reaction to the process of observation. In the clinical nursing environment,
presence of two observers would be a practical difficulty. The researcher was the only

observer involved in the study, eliminating the possibility of variation between observe

Indeed, one of the advantages of this component of the study is that one researcher could
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complete the observations on which the study is based. The negative corollary of this use
of a single observer however introduces the most serious limitation of the observation
component of the study, i.e. coverage of a broad range of appropriate workplaces.
Although arguments for either one or two observers could be advanced, the consistency
generated by a single observer outweighs any possible limitation.
Validity in the study is increased by the involvement of twenty-nine participants.
These participants included all except one of the new graduates recently employed in the

hospitals involved. Thus repetition of the observation studies has increased the validit

the findings of this phase of the study. The advantages of systematic observation include
reliability and replication by other researchers if necessary (Cohen and Manion, 1994).
Indeed, as one of the objectives of the thesis was the production of a method of linking
the realities of the clinical area with decision-making in relation to the inclusion of
content in the nursing curriculum it is essential that the study can be replicated.
Three alternative research methods were considered and dismissed during the
planning period of this study. The first of these methods was to simply ask the newly

graduated nurses to self-report the biophysical sciences that they used in their beginni
practice. Lobiondi-Wood and Haber (1994) state that one of the limitations of selfreporting is that participants "may distort their responses to please the researcher".

Such distortion is clearly evident in patient satisfaction with medical care studies (Bo
and Thomas, 1992; Thomas, McColl, Priest and Bond, 1996; Walsh and Walsh, 1998).
Indeed, as early as 1969, Securest argued that observation methods should be used in the
study of parameters for which there is a "correct" response as there was a tendency of
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participants to self-report the response they believe the researcher desired. Observation
studies can reduce such efforts to please the researcher.
In moving away from self-report as a research method, the researcher is acting on

a belief that the new graduates would over-report their use of the biophysical sciences i
the clinical area. This over-reporting would occur because the new graduates believed
that using the biophysical sciences that had been taught in their undergraduate programs
would be expected by a researcher known to be a biophysical sciences lecturer in a
nursing program.
A second possibility was to undertake a less naturalistic and more confined study,
such as the work of Wilkes and Batts (1992) where an intravenous therapy administration
apparatus was set up in a nursing practice laboratory environment so that participants
could manipulate the equipment and explain the biophysical sciences knowledge
underpinning their actions to the observing researcher. This method of research is
attractive in that if is much more controlled than the study currently undertaken.
However, it presumes both that the administration of intravenous fluid is an important

part of the work of the nurse and that there is a biophysical science base to this activ
is also prone to the problem of 'pleasing the researcher' that has been discussed above.
Finally, it does not meet the purpose of understanding the work of the newly registered
nurse that is essential to this thesis.
Wilkes and Batts (1992) were also the researchers who suggested "entering the
nursing culture" as an essential component of understanding the association of the

biophysical sciences with nursing. The possibility of an ethnographic study to understand
the work of the newly registered nurse was also considered. Ethnography is an approach
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to developing an understanding of observed behaviour from the perspective of the
'insider' (Denzin and Lincoln, 2000). This emic (insider) view allows the researcher to
understand h o w people m a k e sense of their everyday world (Cohen and Manion, 1994).
Ethnographic studies provide a narrative record of the cultural processes that occur in
response to particular h u m a n problems (Denzin and Lincoln, 2000).
While these research goals are laudable, they do not address the purpose of this
thesis, which is an exploration of the links between the clinical environment and
biophysical sciences of the undergraduate nursing curriculum with an emphasis on a
predictive capacity in relation to future curriculum revision. A n ethnographic study of the
clinical nursing environment could not address this thesis question as the curricular
component of the study is, to a large degree, external to the environment being observed.
Therefore an ethnographic study m a y "reveal patterns of cultural construction within a
target group that vary considerably from the interpretation of that group that are made
by outsiders" (Denzin and Lincoln, 2000) but will do so in a retrospective rather than
predictive manner.

Patient Information.
The data source, patient information, was added to the triangulation developed to
understand the work of the newly registered nurse, as it is the patient w h o remains the
focus of the work of nurses. T h e needs of the patient and family members and the
characteristics of a nurse most able to address those needs are described in the literature
review. A n evaluative c o m m e n t w a s m a d e in the literature review, that patient and family
needs support the inclusion of the behavioural sciences and nursing sciences in the
undergraduate nursing curriculum, probably at the expense of the biophysical sciences.
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The desire to explore the links between patients' needs, a component of the
clinical environment, and the biophysical sciences in the undergraduate nursing program
produced the question of how to best describe those needs. The use of a medical

diagnosis in this component of the study would fail to capture the full range of patient
needs. This limitation of the medical model is the basis for theories of nursing and
nursing practices directed towards holistic care (Roper, Logan and Tiemey, 1985).
Patient needs are more often addressed in nursing environments in some form of nursing
diagnosis based on a holistic assessment of the patient by the nurse (Berger and
Brinkman- Williams, 1999).
The decision to use the NANDA system of nursing diagnoses arose as the study

involved two hospitals for data collection and then the transfer of that data to a focus
group composed of experienced nurses from a number of clinical environments. The
portability of language that the use of these NANDA diagnoses produced outweighed, in

the mind of the researcher, the fact that this particular system is not widely used in t
Australian setting.
The other decision made in collecting patient information was to use a
representative sample of the patients to which the new graduate might have been
exposed, rather than collect the data from the patients actually allocated to the nurse

the time of observation. The principle reason for this decision was that the inclusion o
the patients during the observation study would have significantly increased the
disruption that the study created in the clinical environment. The more disruptive an
observation becomes the less likely accurate data will be generated as more changes in
behaviour are likely to occur (LoBiondi-Wood and Haber, 1994).
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Equipment at the bedside.
The third element of the triangulation of data sources involved in developing an
understanding of the work of the newly registered nurse w a s equipment at the bedside.
The degree to which nurses, particularly beginning registered nurses, need to understand
the biophysical sciences related to equipment nurses are exposed to in the clinical
environment has been debated since Duyvestan (1986) and Kershaw (1987) wrote of the
need for nurses to have a detailed understanding of technological processes. Both these
authors raised high expectations for nurses in statements requiring registered nurses to
understand waveforms

in relation to patient assessment

techniques, such as

electroencephalography and radiation, sufficient to understand the actual processes of
cellular change in radiotherapy. Pattriotta and Sommerlad (1997) believe the controversy
in this area of equipment usage arises due to a confusion of the need to understand and
use the results of a process with the need to actually understand the process itself.
The decision was made, by the researcher, that for the purposes of this study only
those pieces of equipment that the newly registered nurses being observed actually had to
manipulate would be included in the study. M o s t of this equipment w a s directed toward
patient assessment (e.g. sphygmomanometers, central venous pressure manometers) and
specific interventions (intravenous therapy and oxygen therapy equipment). This position
supported the purpose of this phase of the study, to understand the work of the nurse,
without assuming that the nurse had to have knowledge related to other medical
technologies that were not a component of the newly graduated nurse's everyday
activities.
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Unfortunately, this is an area of the study in which the biases of the researcher
have become obvious. The list of the equipment does not include the bed itself or other
very basic devices such as bedpans and vomit bowls although these items were, in fact,
brought to the bedside during the observation studies. This is an example of the
invisibility of basic cares (Webb, 1993) that can divert consideration of the entire picture.
In hindsight it would have been preferable to have the focus group identify the equipment
directly from observation study data. Triangulation of data will, however, have addressed
this issue as the patients' elimination and hygiene needs are addressed in the patient
information data.

Triangulation.
The reason for using a triangulation of data within a research study is to add depth
and completeness to the description developed. The concept of triangulation can be
traced to a navigational concept, developed by the Greeks in which multiple identifiable
reference points are used to locate an u n k n o w n position (Denzin, 1989). In research, one
posible method of triangulation is the use of two or more methods of data collection in
the study of some aspect of h u m a n behaviour (Denzin and Lincoln, 2000). In this study,
the consideration of observation studies, patient information and the equipment at the
bedside is used in an attempt to generate a full description of the work of the beginning
nurse.
Campbell and Fiske (1959) are acknowledged as being among the first
investigators to utilise triangulation as a research method. T h e technique has been
adopted in the area of sociological enquiry (Denzin, 1970, 1978, 1989; Blumer, 1979;
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Webb, 1996) and is said to more accurately display the characteristics of a phenomena
being studied (Burr, 2000).
It has been a conventional assumption that triangulation involves the use of two or
more methods within a study (Jinks, 1983) but Denzin (1989) extended the definition of
triangulation to include the combination of two or more data sources, investigators and/or
theories as well as methods. Morse (1991) states that each element of a triangulation
design must be complete and independent of the other, achieving the relevant criteria for
rigour.
The use of triangulation is seen as appropriate to nursing as it allows researchers
to capture the holistic nature of nursing (Banik, 1993). A number of researchers (Clarke
and Yaros, 1989; Nagle and Mitchell, 1991) see triangulation as essential to the
development of n e w approaches to researching nursing phenomena and developing a
rigorous nursing science. T h e triangulation of data sources used in this study involved
three elements of the work of the newly registered nurse that had the potential to impact
on the need for a biophysical sciences base in the undergraduate nursing curriculum.

Phase Three- Conversion of data.
While it would have been be possible to present the raw data from the observation
studies to a focus group for consideration, a conversion to critical incidents was
performed, which condensed the data to a more manageable format so that the focus
group was better able to address issues of everyday nursing practice. The exclusion of
extraneous data (e.g. meal breaks, time spent on non-nursing activities) allowed improved
use of the time of the focus group.
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The process of conversion has been described above, but Flanagan first described
the theoretical • principle of the critical incident technique in 1954. In Flanagan's
technique, critical incidents are used to describe the activities of one group so that
another group can utilise the data developed. This is exactly the situation in this study, as
the understanding of the work of the beginning nurse is used to inform the deliberations
of the focus group.
The focus group is better able to consider the necessary biophysical sciences
underpinning the description of nursing practice if accurate information is available to
them. The potential problem with conversion of any data is the possibility of a loss of
detail with consequent reduction in accuracy. The method used to convert the data, which
is described above, in part addresses this potential loss of richness by directing the small
group undertaking the conversion to consider the data twice. However, it is
acknowledged that s o m e data m a y have been lost in this process.

Phase Four - Identification of associated biophysical science content.
Focus group have the advantage compared with, for example, interviews as in
Eraut et.al. (1995), in that they allow for the development of discussions yielding a wide
range of responses (Cohen and Manion, 1994). Cohen and Manion (1994) note that focus
group techniques are of little value in the examination of highly personal questions but
this is not a limitation in this study.
Membership of the group must be sufficient to address the purpose of the group.
The purpose of the focus group in this study is to allow experienced clinical nurses to
comment on the work of beginning registered nurses. Therefore the only essential criteria
for inclusion in the group is to be an experienced registered nurse actively involved in the
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clinical nursing area. Nevertheless, an attempt w a s m a d e to vary the experience and
current work location of the members of the group.
The focus group process used in this study was that previously developed by
Wilkes (1990) in a study of the biophysical sciences underpinning intravenous therapy.
Each individual was asked to respond to elements of the description of the work of the
newly registered nurse and then include their personal responses on the concept map
being developed. This method has advantages in that individuals within the group all
contributed to the process overcoming any group dynamics that might reduce the inputs
of an individual (Cohen and Manion, 1994).
One of the potential difficulties described in the use of focus group is the nature
and timing of consensus (Cohen and Manion, 1994). The structure of the processes in this
group facilitated the development of consensus. Consensus in the focus group
deliberations was achieved when a knowledge element was placed in a particular location
on a concept map and the group moved on to consider another element.
The concept-mapping component of the research process was labour intensive and
would have been prohibitively expensive if the participants' salaries had had to be paid

the researcher for the time spent in focus group activities. Given the tolerance and time

the participants, the method usefully addressed the purpose of the thesis, to explore lin

between clinical nursing practice and the biophysical sciences underpinning that practice
The possibility of fatigue amongst members of the focus group had to be considered.
Any particular meeting could be closed by agreement between the members but the entire
body of data had to be converted to concept maps. Members of the group had been advised
that the process would be lengthy and were very tolerant. However, fatigue may have
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contributed to the responses raised by the focus group, particularly to the items of equipment
at the bedside that were considered last in the process. In a repetition of this study,

information from the data sources would be introduced in rotation to reduce the effect o
exhaustion on any particular data source.

Phase Five - Analysis, theoretical reflection and development of
recommendations.
T w o mathematical processes are described, in the methods above, for the
accumulation of the information from the maps. The accumulation of 'must know'
categories would seem to be the closest to the identification of the minimum of
biophysical sciences required in the undergraduate curriculum as desired by Hamilton
(1986) and others. However, this method of accumulation produced large gaps in the

understanding of the biophysical sciences required as the experienced nursing clinicians
had tended to place nursing science in the 'must know' category with the biophysical
sciences appearing in categories of lesser importance. Accumulation of the "must know"
category alone would produce a recommended curriculum for undergraduate biophysical
sciences without, for example, a specific reference to the anatomy and physiology of the

cardiovascular system, a situation that would be hard to defend on the basis of clinical
observation.
Assignment of a mathematical value to the categories of the concept maps is
simply a device for the accumulation of data. The process did not have to be
mathematical but could have used any hierarchical sequence. Results of this process are
reported in the results chapter. This accumulation of data for presentation and
consideration by the researcher did not produce any loss of data.
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Phase Six - Checking the results.
The accumulations and results developed in Phase Five were returned to the
members of the focus group for checking. This is an esential component of the use of a
focus group technique as it establishes the primacy of the focus group in the generation of
the results (Denzin and Lincoln, 2000)
The process of results checking would have been improved by an ability to
reconvene the focus group. A s this was not possible, each m e m b e r of the focus group was
asked to comment individually on the results gained and recommendations made.

No

alterations were requested as a result of the checking process.

Phase Seven - Theoretical Deliberations and Presentation
This final phase of analysis included significant reflection b y the researcher,
relating the issues of the literature review to the findings of the study, and was
«

specifically directed to the aim of the thesis as a guide to future curriculum planning. The
results of these deliberations are included in the results and the discussion chapters. The
structure of this phase arose from theoretical considerations explored in the literature
review.

Summary of evaluation of method.
There were obviously other methods that could have been used to approach this
study. However, the method outlined above is believed to have best met the purposes of
the study within the constraints of time and resources available to an individual unfunded
researcher. In exploring the link between the clinical practice area and the biophysical
sciences, the reality of clinical practice has been considered b y the triangulation of data
from three sources. Twenty-nine full-shift observation studies of newly graduated
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registered nurses were added to patient information stated as nursing diagnoses and
equipment bought to the bedside to develop an understanding of the work of the newly
registered nurse. This understanding of the work of the registered nurse was then
considered by a focus group of experienced nurse clinicians to describe the biophysical
sciences required in order to begin as a registered nurse.
The results of this method and the deliberations of the focus group are outlined in
the following results chapter and then used to develop the recommendations that are
explored in the discussion chapter. Further deliberations of the researcher alone are also
reported.
The exploratory nature of this method reflects the early development of the area
under investigation. When a more thorough definition of the concept of 'bionursing'
exists, research alternatives such as comparison between groups of nursing students
educated differently will be available. This study, however, is the only study in which
observation and other data sources are used to describe the work of the newly registered
nurse so that the experienced nurses can reflect on that current description rather than

their recollections of beginning practice, which are influenced by their years of practice
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Chapter Four: Results.
The results of the various phases of the study are reported in this chapter. These
results are primarily in sequential order with the exception of s o m e tangential results that
are reported in a contextually appropriate manner. Each of the data sources used in the
triangulation will be followed through to the related focus group deliberations. Following
consideration of the three data sources in relation to understanding the work of beginning
registered nurses, the results of the analyses undertaken to integrate the information from
the focus group concept m a p s are reported. Extensive results are reported in appendices
to this chapter, as they disrupt reading of the overall trends of results if left in the text.
The reporting of the concept map analyses will be followed by some other
interestingfindings,which arose from the method used in the observation studies. These
almost incidental results are reported in this chapter as they add to the quality of the
overall work. In this section of the chapter, results and discussion will be included
together as the significance of the incidental results is difficult to appreciate in isolation.
These tangential results inform in part the final deliberations and presentation of a
proposed curriculum which completes this chapter.

Phase One - Preparation
Usually the preparation phase of a research project does not produce results but
the result found in this study is worthy of notice. A s a component of the preparation a
large number of nurses on ethics committees, in administrative positions and in clinical
positions were approached for approval and access negotiations. Each of these
individuals w a s informed that the purpose of the study w a s to ensure a betterfitbetween
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the biophysical sciences of the undergraduate nursing programs and the work
expectations of the newly graduated registered nurse. In conversation as part of the
negotiation process, this statement w a s always re-expressed to the researcher by the
participant as a reduction in the scientific content of nursing curricula. Unfortunately, an
absolute number of individuals involved in the negotiation process w a s not kept, but an
inherent clinical bias against the level and nature of the biophysical sciences in
undergraduate nursing curricula w a s clearly apparent.

Observation studies.
The newly graduated registered nurses included in the observation studies were
allocated to a variety of ward environments (Table 4.1) by the nursing administration of
their respective hospitals and were observed on either morning or evening shifts.
Participants in the observation studies represented ten of the twelve institutions that were
educating nurses within N e w South Wales at the time of the study (Table 4.2).
As would be expected in a study of newly graduated nurses, the age profile of
the observed group w a s narrow and almost uniformly young (range 21-37 years; modal age
22 years). Five of the participants (17.2%) were male, which is a slight over-representation
of this group in a population of registered nurses (Clare, 1993). The variety of medical and
surgical units involved in the study (see Table 4.1) reflected the areas in which the hospitals
placed n e w graduate nurses. T h e areas of operating theatre and obstetrics are not included in
the study as neither hospital allowed their n e w graduates to work in these areas. Similarly,
while undergraduate nursing programs nominally prepare graduates to work in psychiatric
units, hospital policy in Hospital B did not allow n e w graduates to work in the psychiatric
in-patient area.
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Table 4.1 Schedule of observations undertaken.

Al
A2
A3
A4
A5
A6
A7
A8
A9
A10
All
A12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29

AGE
22
25
23
22
21
22
24
37
22
23
21
22
25
23
24
21
21
22
24
24
22
23
27
28
32
24
22
31
23

SEX
F
F
F
M
F
F
F
F
F
M
F
F
F
M
M
F
F
F
F
F
F
F
F
F
F
F
M
F
F

TYPE OF AREA
Medical (Respiratory)
Short Stay Surgical
Accident \ Emergency
Cardiac Step D o w n
Surgical (General)
Orthopaedic
Orthopaedic
Surgical (General)
Paediatric
Intensive Care Unit
Intensive Care Unit
Accident \ Emergency
Medical (Cardiac)
Surgical (Vascular)
Orthopaedic
Surgical (Abdominal)
Surgical (Vascular)
Surgical (Abdominal)
Surgical (General)
Surgical (Vascular)
Surgical (General)
Orthopaedic
Surgical
Medical (General)
Medical (General)
Medical (General)
Medical (General)
Medical (Cardiac)
Surgical

SHIFT

AM
AM
PM
PM
PM
PM
AM
AM
AM
AM
PM
AM
PM
AM
AM
AM
PM
PM
AM
AM
PM
PM
PM
PM
PM
AM
AM
AM
AM
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The majority of clinical areas utilised in the study employed a system of nursing
care based on either patient or team allocation. Each of these practice conditions was
suitable for this study as such allocations required the newly graduated nurse to become
involved in the complete range of nursing cares dictated by the patients' conditions. In
the two clinical areas working within a system of task allocation, the newly registered
nurses were allocated the more technical skills such as complex dressings, intravenous

therapy and drug administration. As previously mentioned ten of the thirteen institutions
involved in the education of nurses within NSW were represented in the observation
studies. The institutions not represented were Avondale College, Southern Cross
University and the University of Wollongong. These absences were most probably the

result of geographical location of the study and are not seen as a limitation of the stud

as the issue under consideration was the skills required of the beginning registered nurs

rather than any evaluation of the variations of preparation between different educational
institutions.

Table 4.2. Educational institution of origin.

INSTITUTION
Australian Catholic University, North Sydney
University of Sydney, Cumberland
University of Sydney, Camperdown
University of Technology, Sydney
University of Western Sydney, Macarthur
University of Western Sydney, Nepean
University of Western Sydney, Hawkesbury
Charles Sturt University, Mitchell
Charles Sturt University, Riverina
University of Newcastle
Townsville General Hospital

NUMBER
2
4
1
2
12
2
2
1
1
1
1
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The observation of n e w nursing graduates on day shifts (Hospital A-6.30am start:
Hospital B-7.00am start) and evening shifts (Hospital A-2.15pm start: Hospital B-2.30pm
start) was required by the institutional ethics committees and sufficient to satisfy the aims
of the study. All observations were performed on weekdays so that the full range of
concomitant activities (surgery, physiotherapy, x-rays and other investigations) would be
impacting on nursing practice and on the patient. This timing is important as it allows the
full range of the nurses' interaction to be observed in a w a y that night and weekend shifts
may not as the intensity of medical, nursing and other interventions is reduced at those
times.

Results of observation studies.
The results of the observation studies produced very lengthy records of the actions
undertaken by the newly registered nurse during the full shift in which they were
observed. A single observation study, representative of the twenty-nine undertaken, is
included in Appendix 7, although all observational data have been preserved. Within this
chapter, selected hours of the observation studies will be reported so that the process of
conversion to critical incidents can be explored. Thefirstof these hours is presented in
Table 4.3
In total, the observation studies produced two hundred and forty-eight hours of
nursing care delivered b y the twenty-nine nurses observed. A s can be seen from this onehour record, the observation studies produced extensive amounts of data, which could be
repetitious both within a particular observation and between observations.
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Table 4.3 Example of one hour from an observation study.

Hospital A Observation 5. First N a m e
_Age;
Sex; .Educated;
U T S First employed; January. W a r d General Surgical 30 Beds Patient Allocation; 6
female patients; some assistance available from Enrolled Nurse allocated to 12 patients.
TIME

ACTIONS

1300

Meeting with Nurse Unit Manager ( N U M ) re rotation to another ward,
Preparing linen, Asked to collect patient from theatre, collects vomit bowl

1305

Walks to theatre, accepts handover of patient, some problem with
medication chart, resident medical officer (R.M.O.) to qualify, chart
altered, Returns to ward
Assists patient to transfer back to bed, discussion with wards m a n re
patient positioning, talks with patient re pain relief" wait till I settle you",
tidy up patient g o w n and bed area

1310

1315

Taking patient observations, removes dirty linen to pan room, check
paperwork, discussion with patient visitor re the state of the wound,
record observations, walk to nurses station, collect board for fluid balance
chart and other paperwork, returns patient notes to office, takes blood
pressure

1320

Records patient's blood pressure, collects equipment for cleaning wound.
Questions another nurse (peer) re removing or re-inforcing existing
dressing.

1325

Re-inforces existing dressing and cleans surrounding skin

1330

Removes and cleans dressing equipment, hand wash, collects equipment
to wash patient, called by N U M to locate missing needle in the
Preparation R o o m

1335

Returns to patient, assists patient to sit up in bed, wash and change
nightgown

1340

Patient vomits once, assisted with bowl, changes bed linen, responds to
patient request re number of blankets, patient complains of feeling hot

1345

Repositions bed, removes dirty linen, collects another vomit bowl and
emptiesfirstvomit bowl, hand wash, queries with another nurse (peer) re
the availability of Erythromycin cream, reads patient notes

1350

Writes return to ward report on post-operative patient, checks o w n patient
n a m e list, writes n e w patient list

1355

Responds to a question per phone re the expected time of return of a
patient from theatre, not helpful answer
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Conversion of Observation Data to Critical Incidents.
The process of conversion of the data from observation studies to critical
incidents was undertaken in order to present that information to the focus group in
manageable form. Table 4.4 shows an example of this activity. T h e reader may, in
reading through this table, question the critical incidents identified and point to what
appear to be gaps in the development of critical incidents. Recalling the process of the
conversion of observation data to critical incidents is important in the consideration of
this table.
A different group of clinicians, or indeed the same group of clinicians at a
different time, m a y have seen the critical incidents in the observation record above
differently. For example, there is a possible issue surrounding the handling of bed linen
(see observations at 1300, 1315, 1340 and 1345, Table 4.4) that is not identified by this
group but m a y reasonably have arisen from the observation data as part of the
understanding of the work of beginning registered nurses.
In this particular observation (Table 4.4), there is also the issue of the "missing
needle" in the Preparation R o o m . A considerable amount of biophysical science is
embedded in the question of w h y a missing needle might b e c o m e a clinical or
occupational health and safety problem. However, this group did not identify the needle
as a critical incident as the emphasis within the definition of a critical incident being used
in the study had asked for "an event that is very ordinary and typical" (Benner, 1984) in
the work of the n e w graduate and missing needles are not typical. Similarly, the
availability of Erythromycin cream w a s not seen as a knowledge related pharmaceutical
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issue but an inventory problem and therefore not a nursing issue, given the employment
of pharmacy aides to ensure sufficient stock.
Table 4.4 Example of critical incidents derived from observation studies.
TIME
1300

1305

1310

1315

1320

1325
1330

1335
1340

1345

1350

1355

ACTIONS
Meeting with Nurse Unit Manager ( N U M ) re
rotation to another ward, Preparing linen in the
linen store room, Asked to collect patient from
theatre, collects vomit bowl
Walks to theatre, accepts handover of patient, some
problem with medication chart, resident medical
officer (R.M.O.) to qualify, chart altered
Assists patient to transfer back to bed, discussion
with wards m a n re patient positioning, talks with
patient re pain relief "wait till I settle you", tidy up
patient gown and bed area
Taking patient observations (TPR), moves dirty
linen to pan room, check paperwork, discussion
with patient visitor re the state of the wound, record
observations, walk to nurses station, collect board
for fluid balance chart and other paperwork, returns
patient notes to office, takes blood pressure
Records patient's blood pressure, collects
equipment for cleaning wound. Questions another
nurse (peer) re removing or re-inforcing existing
dressing.
Re-inforces existing dressing and cleans
surrounding skin
Removes and cleans dressing equipment, hand
wash, collects equipment to wash patient, called by
N U M to locate missing needle in the Preparation
Room
Returns to patient, assists patient to sit up in bed,
wash and change nightgown
Patient vomits once, assisted with bowl, changes
bed linen, responds to patient request re number of
blankets, patient complains of feeling hot
Repositions bed, removes dirty linen, collects
another vomit bowl and emptiesfirstvomit bowl,
hand wash, queries with another nurse (peer) the
availability of Erythromycin cream, reads notes
Writes return to ward report on post-operative
patient, checks o w n patient n a m e list, writes n e w
patient list
Responds to a question per phone re the expected
time of return of a patient from theatre, not helpful
answer

Critical Incidents
Preparing to collect patient from operating
theatre

Paperwork and legal issues associated with
medication
Positioning,
Lifting
Pain Relief
Performing and recording Observations (TPR
and B P )

W o u n d dressing

Nil extra, subsumed under wound dressing
above
Nil extra, subsumed under wound dressing
above and patient hygiene below

Positioning,
Patient hygiene
Assisting patient to vomit
Positioning,
Patient hygiene
Nil extra, subsumed under positioning and
patient hygiene above

Paperwork - report writing

Nil extra

A prominent trend in this conversion of observation data is the tendency to cluster

information into a form of clinical nursing "shorthand" language without explication of
the often very complex processes and skills involved. Thus the new graduate reported
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above spent a considerable amount of time dressing a wound. This activity w a s reported

as a critical incident "wound dressing". The considerable repertoire of sub-skills, possibl
alternatives and challenges that such a wound dressing might entail were not considered

at this stage but had the potential to be raised again during the focus group deliberations.
A second example of this process of the conversion of observation records for the
information of the focus group is included in Table 4.5. Again, in this hour of observation
study data, there is the potential that a different group at a different time may have
identified different critical incidents. The nurses involved in the conversion of

observation data to critical incidents tended not to repeat themselves, so that the issue o
intravenous therapy raised at 1935 (Table 4.5) is not repeated at 1940.
The identification of critical incidents yielded 611 items that fell into areas of
nursing practice outlined in Table 4.6. The complete listing of all critical incidents
derived from the twenty-nine observation studies is included in Appendix 9. A relative

weighting of the importance of individual incidents within the critical incidents analysis
of observation data is not possible, as there was a tendency among the new graduate and
ward staff to record a critical incident once for a particular event. Thus a wound dressing
taking twenty minutes is likely to only be noted as one critical incident, as would a
wound dressing taking two minutes. Similarly, an intravenous injection taking one
minute was seen as one incident and was not weighted in relation to the hour spent in
completing a complex dressing.
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Table 4.5 Second example of critical incidents derived from observation studies.

TIME
1900

1905
1910
1915
1920
1925
1930

1935

1940

1945
1950
1955

ACTIONS
Visitor enquiries x 2, chasing other
nurse to answer those enquiries and to
obtain keys, talks with Resident Medical
Officer ( R M O ) per phone re medication
order for Patient 1
Collects and provides n e w oxygen
tubing Patient 2
Replaces tape on naso-gastric tube
Patient 1
Pages R M O re Buscopan for Patient 1
R M O arrives, accompanies R M O to see
Patient 1
Prepares Pethidine, signs out with other
nurse (peer)
Administers Pethidine (Patient 1)
(1931), Discusses with patient 2 the
"need to take Becotide all the time not
just when wheezy', records
administration of Pethidine
Comment; 41 mins from request
Notices that the IV fluid previously
prepared is incorrect, returns this flask
and replaces with another, checks new
flask with other nurse (peer) and puts
up, records n e w flask on fluid balance
chart
Refills IV and establishes rate, offers
Patient 1 ice to suck and warns of
upcoming pressure area care, consults
with other patients re returning to bed
T o toilet (self), reading notes Patient 1
Writing evening report, Patient 1
Supper

Critical Incidents

Oxygen therapy
Naso-gastric tubes
Medications for nausea

Pain relief
Asthma Medications

Intravenous fluid

Nil extra, subsumed under
intravenous fluid above

This issue of weighting is not a particular issue as the question of this thesis
relates to biophysical knowledge underpinning the activity. In a different ethological
study into the work practices of newly graduated nurses a more rigorous attention to
weighting would be required.
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Table 4.6 Critical incidents by area of practice

Area of nursing practice
Medications/drugs
Patient Assessment
Dressings
Intravenous Therapy
Patient hygiene
Patient safety
Pain
Elimination
Nutrition
O x y g e n Therapy
Physiotherapy
Paperwork
Patient Questions
Traction
Other
Total

Number

163
107
72
64
44
31
25
24
24
15
10
6
6
6
14
611

Table 4.6 is produced simply to summarise the information that developed from
the conversion to critical incidents of the observation study data. However, even in that

reduced form, the table illustrates the predominance in the work of nurses of the skills of
administration of medications and the processes surrounding patient assessment. The
relatively reduced impact of patient hygiene on the work of registered nurses (Pedersen,

1997) is highlighted, possibly as a result of early ambulation policies within the hospita

settings or the deferral of this role to other staff members. Other issues of interest are
presentation of critical incidents related to patient safety and the presence of issues
related to patient pain that are not associated with medications (Celia, 1997).
For each of the critical incidents identified from the observation studies, concept
mapping was undertaken using the hierarchical structure developed by Novak (1983) from
the work of Ausubel (1963) on meaningful learning. This part of the process produced large

tables where the knowledge deemed essential to perform the skill, intervene with the patie
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problem or manipulate the equipment was recorded. It is important to recall that participants
in the focus group were asked to recall all the knowledge (nursing, behavioural and
biophysical) not specifically the biophysical sciences required.

Concept Mapping of Critical Incidents from Observation Studies.
In all, fourteen concept m a p s were developed, using the headings listed in Table
4.6, to represent the knowledge base that experienced nurse clinicians believed to be
required for all critical incidents arising from the observation study data. These maps are
included as Appendix 10. However, a flavour of the process of concept mapping can be
obtained by continuing with the exemplars of observation utilised earlier in this chapter
(Tables 4.4 and 4.5). T h e focus group members mapped the critical issues identified in
those examples of observation study data as requiring the knowledge described in Table
4.7.
The descriptions of knowledge required by the beginning registered nurse, which
were developed through the process of concept mapping, are extensive. For example, the
concept m a p 'Elimination', included the critical incident of 'assisting a patient to vomit'
from the tables above and also includes knowledge related to elimination of faeces,
constipation, diarrhoea, fluid balance problems, elimination of urine, elimination of sweat
and fluid loss through respiration from other observation study data.
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Table 4.7 Examples of concept m a p p i n g from the critical incidents derived from observation study
data.
Critical
Incidents
Assisting
patient to
vomit

Concept m a p

Must know

Nice to k n o w

ELIMINATION

Drugs to relieve
vomiting

Control of vomiting,
physical and
psychological factors
influencing vomiting

Intravenous
fluid

INTRAVENOUS
THERAPY

Types of fluid
Constituents of
various fluids
Osmolality of
solutions compared
with plasma
Effects of fluids
Indications of
contamination
Safety w h e n Lifting/
Ambulating
Principles of Lifting
Techniques of
Administration
Oral Route
Intramuscular
Injection
Intravenous
Injection
Topical
Applications
Optical Route
Rectal Route
Effects of C o m m o n
Drugs
Mechanisms of
absorption and
distribution
Anatomy and
Physiology of gut,
bloodstream
Interactions/
Abreaction
-Effects of time
-Effects of food
-Major interactions
Methods of
Delivery
Tracheotomy
Endotracheal tubes
Nasal Catheter/
Cannula
Masks
-Advantages/
disadvantages of
each compared with
atmospheric air

Lifting

HYGIENE

Medications
for nausea
and Asthma
Medications

MEDICATIONS

MEDICATIONS
MEDICATIONS

MEDICATIONS

Oxygen
therapy

OXYGEN
THERAPY

If time permits

Definition of
electrolyte
Role of electrolytes in
the body
Maintenance of fluid
balance in the body

Maintenance of
blood osmolality.
Physiology of
albumin/ capillary
function

Comparison between
routes, rationale for
use of each method

Anatomy and
Physiology of each
route

Breakdown of drugs
in the body
Mechanisms of
movement into cells

Physiology of most
body systems

Anatomy and
Physiology of
liver/renal system

Anatomy and
Physiology of upper
respiratory tree
Physics of fluid
flow
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Table 4.7 continued.
Critical
Incidents

Pain relief

Concept m a p

Must know

Nice to k n o w

OXYGEN
THERAPY

Assessment of
Oxygenation
-skin colour
-use of accessory
muscles
-dizziness
- confusion
- anxiety
Signs and
symptoms of pain
Individual
Variations in
expression of pain
Methods of
Assessment
Effects on level of
consciousness and
other body systems
Non-drug
Solutions
Positioning
DistractionRelaxation
Transcutaneous
Electrical Nerve
Stimulation
Social Aspects
Warmth/Cold
Drugs to alleviate
pain
Action of
-Analgesics
-Anaesthetics
Role of Adjuvants
Importance of
timing
Physiology of
nervous system
Natural responses
Endorphins/
Encephalin
Anything and
eveiything Legal
requirements for
recording
Record Keeping
Procedures for
Sponging, Attention
to Specific areas
Hair washing- while
bedridden

Anatomy and
Physiology of
respiratory,
cardiovascular and
nervous system
Drugs/Diseases
influencing
oxygenation

PAIN

PAIN

PAIN

Paperwork and
legal issues
associated with
medication

PAPERWORK

Patient hygiene

HYGIENE

—

If time permits

Physiology of nervous
system reception/
interpretation of pain
Anatomy and
Physiology of
maintenance of
consciousness

Theories of Pain
causation
Mechanisms of action

Absorption and
Metabolism of these
drugs

Anatomy and
Physiology of these
areas
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Table 4.7 continued.
Critical
Incidents
Performing and
recording
Observations)

Concept m a p

Must know

Nice to k n o w

If time permits

PATIENT
ASSESSMENT

Temperature
Places for
Assessment
Normal values
Methods of
Assessment
Major abnormalities

Variability between
different locations
Anatomy and
Physiology of heat
gain and loss
Nervous system
control
Causes of abnormality

Anatomy and
Physiology of
autonomic nervous
system Anatomy of
circulatory system

PATIENT
ASSESSMENT

Pulse
Places for
Assessment
Normal values
Rates, Rhythms
Methods of
Assessment
Major abnormalities

Variability between
different locations
Anatomy and
Physiology of heart
Nervous system
control
Causes of abnormality
Anatomy and
Physiology of
autonomic nervous
system

Anatomy of
circulatory system

PATIENT
ASSESSMENT

Respirations
Method of
Assessment
Norms-rates &
depth

PATIENT
ASSESSMENT

Blood Pressure
Method of
Assessment
Method of
Recording
Normal/Variations
Major
Abnormalities

Positioning

HYGIENE

W o u n d dressing

WOUND
DRESSING

Principles of
positioning
Method
Aseptic technique
Prevention of
Infections
Universal
Precautions
Adaptation to
particular techniques
eg suture removal,
packing.
Rationale for
particular methods

Anatomy and
Physiology of
respiration
Use of Accessory
muscles
Nervous System
Control
Physiology of factors
determining blood
pressure
Anatomy and
Physiology of
circulatory system
Nervous System
Control

Types of wounds
Characteristics of
wound Infection
Distinction between
inflammation and
infection

Concept of pressure
Transmission of
pressure within the
circulatory system

Types of Organisms
Life Span, Entry,
Effect
Principles of tissue
healing
Anatomy and
Physiology of skin
Physiology of
White blood cells
Anatomy of body
cavities
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Similarly, the concept m a p 'Patient Assessment,' shown here in relation to

temperature, pulse, respirations and blood pressure, also included knowledge in relation
to assessment of skin colour, urine output, bowels, reflexes, muscle power and co-

ordination, level of consciousness, pupil size and reaction. There is also some degree o
discrimination between categories being made with the placement of knowledge
elements. Patient assessment as a concept map while extensive, does not include
assessment of wounds, assessment of a patient in pain or assessment of adequacy of
oxygenation, despite these issues being included on the maps of wound dressing, pain
and oxygen therapy respectively.
This distribution of knowledge across the different concept maps is not a
limitation of the results but arises as a natural consequence of the process of concept

mapping. If the fourteen concept maps arising from critical incidents could be seen as t
nodal points of a larger general map of knowledge required to underpin all critical
incidents arising in the observed nursing practice some of these difficulties in
categorisation would be overcome. Taking from Table 4.7 only those aspects that meet
the broad definition of biophysical sciences used in this work leaves a biophysical
science load, which is displayed in Table 4.8.
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Table 4.8 Biophysical sciences knowledge included in Table 4.7.
Concept map
ELIMINATION

Must know
Drugs to relieve vomiting

INTRAVENOUS
THERAPY

Types of fluid
Constituents of various
Definition of electrolyte
fluids; Osmolality of
Role of electrolytes in the
solutions compared with
body
plasma; Effects of fluids; Maintenance offluidbalance
Indications of
in the body
contamination
Effects of C o m m o n
Breakdown of drugs in the
Drugs Mechanisms of
body
absorption and distribution
Mechanisms of movement
Anatomy and Physiology
into cells
of gut, bloodstream
Interactions/
Abreaction
-Effects of time
-Effects of food
Anatomy and Physiology of
respiratory, cardiovascular
and nervous system
Drugs/Diseases influencing
oxygenation
Effects on level of
Physiology of nervous system
consciousness and other
reception/ interpretation of
body systems
pain
Drugs to alleviate pain
Anatomy and Physiology of
Action of Analgesics
maintenance of consciousness
Action of Anaesthetics
Role of Adjuvant Therapy
Absorption and Metabolism
Importance of timing
of drugs
Physiology of nervous
system
Natural responses
Endorphins/ Encephalin

MEDICATIONS

OXYGEN THERAPY

PAIN

Nice to k n o w
Control of vomiting,
physical and psychological
factors influencing vomiting

HYGIENE

PATIENT
ASSESSMENT

Temperature

Variability between different
locations
Anatomy and Physiology of
heat gain and loss
Nervous system control
Causes of abnormality

If time permits

Maintenance of blood
osmolality.
Physiology of albumin/
capillary function

Anatomy and Physiology of
each route (Oral Intramuscular
and intravenous Injection;
Topical Optical Rectal)
Physiology of most body
systems
Anatomy and Physiology of
liver/renal system
Physics offluidflow

Anatomy and Physiology of
these areas
(skin,eyes,ears,hair)
Anatomy and Physiology of
autonomic nervous system
Anatomy of circulatory
system
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Table 4.8 continued.
Concept m a p

PATIENT
ASSESSMENT

Must k n o w
Pulse

PATIENT
ASSESSMENT

Respiration

PATIENT
ASSESSMENT

Blood Pressure

WOUND
DRESSING

Aseptic technique
Prevention of Infections
Universal Precautions

Nice to k n o w
Anatomy and Physiology
of heart
Nervous system control
Causes of abnormality
Anatomy and Physiology
of autonomic nervous
system
Anatomy and Physiology
of respiration
Use of Accessory muscles
Nervous System Control
Physiology of factors
determining blood pressure
Anatomy and Physiology
of circulatory system
Nervous System Control
Characteristics of wound
Infection
Distinction between
inflammation and infection

If time permits
Anatomy of circulatory
system

Concept of pressure
Transmission of pressure
within the circulatory
system
Types of Organisms
Life Span, Entry, Effect
Principles of tissue healing
Anatomy and Physiology
of skin
Physiology of White blood
cells
Anatomy of body cavities

Thus, as a result of two hours of observation data, from the two hundred and
forty-eight hours available, practising nurses are stating that knowledge elements of
anatomy and physiology, including the respiratory, cardiovascular, and nervous systems,

should be known by the beginning registered nurse. The level of detail required of the
registered nurse within these systems includes physiology of the factors maintaining
blood pressure and nervous system control of complex phenomena such as pain,

consciousness, and vomiting. Understanding of the role of the gut, skin, liver and kidne

particularly in the absorption and elimination of drugs is also required with a componen
of understanding of cellular function. Sufficient microbiology to perform aseptic
techniques, reduce cross-infection and to adequately evaluate the signs of infection is

included. There is a significant need identified for pharmacological knowledge, includin
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pharmacokinetics and cellular functions. However, in these examples, there are no direct

statements in relation to the inclusion of any chemistry topics and the physics topic, f

flow, is shown only as a 'if time permits' possibility. An attempt to quantify the size o
each of these components and to place some relative weighting on each component was

undertaken in the analysis component of this study and is reported later in this chapter.

Patient information.
A richer understanding of the expected work of the newly graduated nurse can be
gained through incorporating patient information in the data sources used in the study.
The recording of the patients' records as nursing diagnoses occurred within the Medical
Records departments of the participating hospitals. The method used for this component

of the study is described in the methods chapter. A total of 1,802 nursing diagnoses were
recorded averaging nine for each patient record considered. Results of the patient
information as nursing diagnoses are reported in Appendix 7.
Of the 212 nursing diagnoses available in the NANDA classification, all except eight
were found in this sample of the patient population with whom new graduate nurses are
going to have to interact. The diagnoses that were absent included;
• Breastfeeding-ineffective
• Conflict-divisional
• Dysreflexia
• Grieving - dysfunctional
• Rape trauma syndrome
• Rape trauma syndrome - compound
•

Rape trauma syndrome - silent

•

Swallowing impaired (potential)

These omissions were related to the exclusion criteria for the patient sample as only
patients admitted to wards in which the new graduates were permitted to work by the
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participating hospitals were included in the study. The absence of any statements in
relation to 'potential for swallowing impairment' is of interest in a general medical and

surgical setting, especially given the recognition of 'potential for airway impairment' a
'potential for aspiration'. The nursing diagnosis 'potential for aspiration' was seen as

more appropriate for the patients sampled. For the purposes of this study, either diagnos
would lead to the much the same biophysical science knowledge areas.
There were few obvious differences between the two hospitals. Hospital A
showed higher figures for the nursing diagnoses 'adjustment' and 'body image
disturbances', which possibly reflects the orthopaedic emphasis in that institution.

Hospital B showed higher figures for "potential for violence' but such differences did not
alter the results of the study due to the pooling of data.
The recording of nursing diagnoses demonstrated a hierarchy where 17 of the
available 212 nursing diagnoses were recorded more often than others in these settings.
There is a break in the frequency of the occurrence of nursing diagnoses between 'Family
processes - altered' noted 37 times in the two institutions, and 'Communication Impairedverbal' and 'Fluid volume deficit' with twenty-nine occurrences each. (Appendix 11) The
most common nursing diagnoses are recorded in Table 4.9
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Table 4.9 C o m m o n Nursing Diagnoses.

Nursing Diagnosis
Incidence
Infection
173
Self care deficits
143
Pain/Chronic Pain
136
Activity Intolerance
113
Knowledge deficits
109
Mobility Impaired
72
Anxiety
61
Aspiration (potential)
61
Sensory deficits
59
Fluid V o l u m e deficit
49
Injury
48
Skin integrity impaired 47
Nutrition - less than
requirements
44
Gas exchange impaired 42
Body image
40
disturbance
Breathing patterns38
ineffective
Family processes37
altered

The N A N D A nursing diagnosis related to infection includes both actual and

potential infections and so it is not surprising to see this item topping the list of nursi
diagnoses reported. Pain is also well represented as a patient experience as had been
suggested by Celia (1997) who noted that pain was specifically mentioned in patient
satisfaction studies due to the poor levels of care in this area.
The number of patients identified from clinical records with 'self-care deficit' and
'activity intolerance' does not appear to tally with the reduced amount of time spent by

nurses, in the observation study data and in literature, on hygiene elements of patient car
(Pedersen, 1997; Schulman, 1992). There is an apparent recognition of patient needs in
these areas during the formal consideration of nursing diagnoses that is not necessarily
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translated into delivered nursing care for the patient. This phenomenon is of interest as
attention to self-care deficits includes some of the most basic skills of the nurse and
may have become invisible in the work of nurses (Webb, 1993).
As previously, the concept maps derived by the focus group in relation to nursing
diagnoses describing the patient population the newly graduated nurse is asked to work
with are extensive and are included as Appendix 12. Two examples will be included in
the text as Table 4.10 and 4.11. The "if time permits" category is included to show that
experienced clinicians did not use this category in these particular maps.
Table 4.10. Result of the nursing diagnosis 'Infection' following concept mapping.

MUST KNOW
Infection

Principles of Infection
Portals of Entry/Exit
Principles of Cross-Infection
Methods to Reduce Cross- infection
Characteristics of micro- organisms
Body Responses to invasion -Natural
Defences
Signs & Symptoms of Infection
Prevention of Infection
Aseptic Principles
Disinfection/ Sterilisation
-methods -differences
Drugs to fight infection
Antibiotics, Antivirals
Antifungals, Adjuvants
Universal Precautions
Immunisation/ Vaccination
Programs
Available range of Vaccines, Boosters
etc
Infectious Disease
-signs & symptoms
-Infective period
-Infectivity
-Effects
-Therapy
Diseases of increased susceptibility to
infection
-defects

NICE T O K N O W

IF T I M E
PERMITS

Anatomy & Physiology of
lymphatic/ immune systems

Physiology of Inflammation

Active/ Passive Immunity

Physiology of normal
immune response
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Infection w a s reported as an exemplar of the concept m a p s arising from nursing
diagnoses (Appendix 12) as it was the diagnosis found most often in the patient sample
utilised. In this example, the need for a significant microbiological component to the
undergraduate education of nurses is demonstrated with obvious parallels to the concept
mapping of 'wound dressing' from the observation study data. There is also an obvious
association between 'pain' as a nursing diagnosis and the care of a patient in pain

identified in the observation studies. These associations between observation findings and
nursing diagnosis findings strengthen the direction that can be given to curriculum

developers in this area. The triangulation method used is, in this case, confirming result
already found from the concept mapping of observation study data.
In total, the consideration of nursing diagnoses repeats the consideration of
cardiovascular, respiratory and nervous systems seen in the concept maps from
observation study data. An emphasis on skin, gut and musculoskeletal systems arises
from self-care deficits and activity intolerance, while the immune system and some
haemopoietics are included. An understanding of the mechanisms of sensory input is
included as a result of the inclusion of 'sensory deficits' as a nursing diagnosis.
Pharmacology of drugs associated with infection and pain relief is included as a result of
consideration of nursing diagnoses.
There is, however, no identifiable physics, chemistry or biochemistry arising from
this data source. The absence of these disciplines in the concept maps developed in this
study mirrors the absence found in the concept maps of the post-graduate students
described in Appendix 3.
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'Family processes- altered' was the least c o m m o n nursing diagnosis considered
by the focus group and w a s one of three prevalent diagnoses m a p p e d by the focus group
to contain n o identifiable biophysical science content at all. (Table 4.11). T h e other
nursing diagnoses m a p p e d in this w a y were 'knowledge deficit' and 'body image
disturbance'.
The ability to deal with a patient's knowledge deficit, in particular, may be
premised on a significant biophysical knowledge basis, but the focus group concentrated
on educational and communication skills in this area. The focus group recognised the
physical as well as the behavioural associations of 'anxiety' and a similar connection
between behavioural and biophysical sciences is illustrated b y the inclusion of the
concept of aging in the consideration of the nursing diagnoses 'activity intolerance' and
'sensory deficits'.
Table 4.11. Result of the nursing diagnosis 'Family processes- altered' following concept mapping.

FAMILY
PROCESSES
ALTERED

MUST K N O W
Recognition of
Distress
Counselling
techniques
-Listening
Recognition of
Limitations
-Referral

NICE T O K N O W

IF T I M E PERMITS

Equipment at the bedside.
The final data source involved in the triangulation of data related to the work of
beginning nurses w a s the equipment that the nurse was asked to use at the bedside in order
to provide care for the patient (Table 4.12). There is a plethora of medical equipment with
which the patient comes into contact, but in this study the limitation to equipment at the
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bedside is used to include only those items the beginning nurses have been observed to use.

This limitation meets the objective of understanding the work of the beginning registe
nurse.
Table 4.12 Equipment used at the bedside by nurses.

AREA

EQUIPMENT

Assessment

Peak flow meters, Urinalysis Equipment, Sphygmomanometer,
Thermometer/Oral and Rectal, Pulse Oximeter, Electrocardiograph,
Glucometer, Oxygen Saturation Monitor, Dynamap Automated Blood
Pressure Machine, Central Venous Pressure Manometer, Otoscope,
Central Line Blood Testing, Size of Needle to take Blood Cultures

Elimination

Drains - Corrugated, T-tube, Bellovac, Penrose; Indwelling Catheter,
Continuous Bladder Irrigation Set-up, Colostomy bag and dressings

Intravenous
Therapy

I M E D , I V A C pumps, Peripheral Intravenous therapy line, Central
Intravenous
therapy, Multiple Intravenous therapy lines, Pressor
Machines, Portacath, Heparin Infusion P u m p

Nutrition

Kanga P u m p , Nasogastric tube

Traction

Bucks, Hamilton - Russell

Oxygen

Headbox, Intranasal Oxygen cannula, Continuous Positive Airway
Pressure Machine, Tracheostomy tube (double lumen)

Pain

Epidural Catheter, Terfusion Syringe P u m p

Physiotherapv

Intermittent Passive Therapy Unit, Thrombo-embolic Device stockings,
Suctioning Equipment

Other

Defibrillator

In all, forty-four pieces of equipment were identified. The equipment was clustered

using headings already explored in the observation studies leading to the results dis
Table 4.12. The inclusion of the equipment as a separate category recognises that an
to manipulate equipment and comprehend the results gained by its use may have a

biophysical sciences base that is independent of the needs of the patient. Two example
the concept mapping arising from equipment have been included in this chapter (Table
while the full listing is included in Appendix 13.
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Table 4.13 Examples of the results of equipment used at the bedside following concept mapping.

MUST K N O W
PEAK FLOW
METERS

Accurate method of
use
Normal Values
Recording
Levels requiring
intervention
Specific
interventions for
acute variations
PULSE OXIMETER Accurate method of
use
Normal Values
Factors influencing
results
Recording

NICE TO K N O W
Anatomy and
Physiology of the

IF T I M E P E R M I T S

Respiratory system

Physiology of
Oxygen transport
and utilisation in the
body

These concepts m a p s show that newly registered nurses are expected to be able to
use the equipment accurately, to recognise normal and abnormal results and then either

intervene appropriately or record the result and seek appropriate intervention by others
This pattern of 'Must Know' expectations that are based in use of the equipment without
any necessary understanding is repeated throughout this section of the study. These two
examples clearly illustrate the beliefs of experienced registered nurses in relation to
equipment at the bedside, that accurate manipulation is the level of nursing practice
required.
There is a large amount of biophysical sciences content included in the 'nice to
know' and 'if time permits' categories arising from the equipment concept maps. The
anatomy and physiology of the respiratory, urinary, musculoskeletal and cardiovascular

systems and gastro-intestinal tract are named at a 'nice to know' level. The pharmacolog
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of heparin is mentioned specifically in relation to the heparin infusion p u m p and
pharmacology reappears in relation to drugs administered via a syringe p u m p .
Principles of asepsis are mentioned a number of times in relation to the
manipulation of equipment, but there is no association of these principles with underlying
microbiological knowledge. Similarly, the principles of traction are mentioned without an
association to the physics of forces and vectors.

Accumulation of data to support recommendations.
The design of the study was to allow the concept maps, developed by clinical
experts in relation to three aspects of nursing practice (observed work, patient load and
equipment used), to coalesce to develop the 'minimum foundation in bioscience' to
which Hamilton (1986) refers. T w o methods were used for this process, accumulation of
'must know' categories and mathematical weighting of knowledge elements.
From the concept maps, all references to biophysical sciences were extracted,
leading to a demonstration of the biophysical science domain considered, by experienced
nurse clinicians, as essential for undergraduate nursing education. A s always in this
study, the definition of biophysical sciences includes physics, chemistry, anatomy,
physiology and microbiology as well as the derived sciences of pharmacology, nutrition
and pathophysiology.
Results of the amalgamation of 'must know' categories are reported in Table 4.14.
A n effort has been m a d e in this table to co-locate items to begin to illustrate the
convergence of knowledge elements that is a predicted result of this type of triangulation
study. All headings from the concept m a p s have been included in this table even if no
biophysical sciences were included in the 'must k n o w ' category of that m a p .
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Presented in this manner, Table 4.14 includes 192 items of biophysical content,
yet much biophysical science has been lost as it had been included in 'nice to know' or
time permits' categories of the concept maps. An undergraduate curriculum based on
'must know' categories alone would allow the nurse to use a thermometer, portacath or
peak flow metre without any biophysical science basis at all and to assess a patient's

pulse, respiration, skin colour and blood pressure with no supportive biophysical scienc
knowledge base.
The concept maps developed by experienced nurse clinicians had concentrated in

their 'must know' categories on the production of accurate skills relegating biophysical
sciences to the 'nice to know' and 'if time permits' categories. Thus Table 4.14 shows
large numbers of areas in which a map heading is included alone. This finding in itself
an important statement of the perception of experienced nurses regarding the

predominance of skills in nursing practice that was raised in the literature review. The
clinical nurses are stating clearly that a large number of the elements of the work of

beginning registered nurses have no essential biophysical sciences base. Similarly, unde
some headings the 'must know' information transfers to back to basic knowledge. This

finding shows that registered nurses do not find, for example, the functioning of suctio
equipment of importance but contextualise the use of such equipment in relation to the
maintenance of principles of asepsis.
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Table 4.14 A n amalgamation of "Must K n o w " categories.

Critical incidents
MEDICATIONS
Effects of c o m m o n drugs
Interactions and abreactions
Effects of food and time
PATIENT A S S E S S M E N T
Pulse
Temperature
Respirations
Skin Colour
Blood Pressure (B.P.)

Urine output
Norms and acceptable
variations
Major abnormalities
Bowels
Norms and acceptable
variations
Major abnormalities
Reflexes
Major abnormalities
Muscle power / Co-ordination
Methods of assessment

Nursing diagnoses

Equipment

PORTACATH
Principles of Asepsis
HEPARIN INFUSION PUMP

THERMOMETER
PEAK FLOW METER
Sphygmomanometer
Factors influencing results
D y n a m a p Automated Blood
Pressure Machine. Central
venous pressure manometer
Factors influencing results
Recording
Urinalysis

Activity intolerance
Neurological Causes
lack of co-ordination
motor responses
reflexes
sensory inputs
Musculoskeletal Causes
Pathophysiology of Arthritis
Muscular dystrophy
Drags- Effects/side-effects
Physiology of muscle
contraction
Muscular oxygen needs
Effects of post-operative pain
on mobility
Drugs and other therapies
Causes associated with aging

Thrombo-embolic device
stockings

Table 4.14 continued. A n amalgamation of "Must K n o w " categories.
Critical incidents

Patient safety
Environs
Infection
Physiology of infection
Patient to patient transfer
Principles of cross infection
Methods of reducing infection
Staff to patient transfer
Patient to staff transfer
Universal Precautions
Patient Factors

Nursing diagnoses
Equipment
S E N S O R Y DEFICITS
Vision
Normal Function
Causes of deficit
Smell
Taste
Causes of deficit
Hearing
Otoscope
Causes of loss
Proprioception
Causes of deficit
Multiple Sensory Deficits
Diseases of the Central Nervous
system e.g. Strokes
Self care deficit
Disregard of safety
Physical problems. Infection
Principles of infection, Portals of
entry and exit, Principles of crossinfection, Methods to reduce
infection, Characteristics of
microorganisms, Body responses to
invasion, Natural Defences, Signs
and symptoms of infection
Prevention of infection
Aseptic principles, Disinfection and
Sterilisation
Drugs used tofightinfection Actions,
interactions and side-effects of
Antibiotics, Antivirals, Antifungals
Blood culture needle
and adjuvant therapies, Universal
Principles
of asepsis
precautions
Immunisation
Available range of vaccines, Boosters
Infectious Disease Signs and
symptoms, infective period,
infectivity, effects, therapy
Diseases of increased susceptibility
Injury
Safety
Response
Bleeding, mechanisms of blood
clotting, therapy for bleeding and
bruising
Short term and long term
Inflammation from damaged tissue
Effects of specific injuries on other
body systems
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Table 4.14 continued. A n amalgamation of "Must K n o w " categories.
Critical incidents
Pain
Effects on levels of consciousness
and on other body systems
Non-drug solutions
Drugs to alleviate
Action of analgesics
Action of anaesthetics
Role of adjuvant therapy
Physiology of the Nervous system
Natural responses; Endorphins and
encephalin

Nursing diagnoses
Pain
Physiology of receptors, pathways,
central nervous system integration
Effects on other body systems
Drug therapy
Effects of different drugs, routes and
timing
Adjuvant therapy
Non-Drug Therapy

Equipment
Epidural catheter
Principles of asepsis
Terfusion syringe p u m p
(for use with epidural catheter in the
delivery of intrathecal pain relief)
Principles of asepsis

Fluid volume deficit
Elimination
Loss through faeces
Faeces
Normal amount of faeces
Normal composition of
Role of gastro-intestinal tract and bile Normal constituents
Causes of excess loss
in the formation of
Infective
Microbial effects on
Other
Normal rates of faecal formation
Therapy for excess loss
Factors influencing formation
Constipation
Diarrhoea
Fluid Balance problems
Indwelling catheter
Principles of Asepsis
Expected normal amounts of urine
production per hour
Continuous bladder irrigation
Principles of asepsis
Factors influencing results

Urine
Normal composition of
Methods of testing, strips, timing,
24 hour urine collections, Preventing
contamination
Sweat
Normal composition of
Function of the sweat glands
Effects of underproduction
Effects of overproduction
Respiration
Gases
Mechanisms of alveolar exchange
Anatomy and physiology of
respiration
Water - Control of amount lost
during respiration
Nutrition
Food groups, Vitamins and minerals
Methods of Absorption, Digestion
Food preferences
Over- ingestion
Effects of obesity on body systems
Anatomy and physiology of most
body systems
Under- ingestion
Diseases relating to e.g. Iron
deficiency anaemia
Drug and non-drug methods of
stimulating ingestion

Loss through sweat
Normal amount and constituents of
sweat
Causes of excess
Therapy for excess loss
Loss through respiration
Normal amount of loss
Causes of excessive loss
Ventilated patients
Unventilated patients

Self-care deficit
Ingestion of inappropriate diet
Assessment of deficiencies, Drugs
Fluid volume deficit
Sources of fluids
Oral Causes of deficiency,
Intravenous signs of 'tissuing'
inflammation
Nasogastric tube and enterostomies
Cellular Production of fluid, Normal
A m o u n t and distribution within the
body, Transfer between body
compartments

Nasogastric tubes
Kanga p u m p

156

Table 4.14 continued. A n amalgamation of "Must K n o w " categories.
Critical incidents

Oxveen therapy
Methods of delivery
Percentage oxygen delivered by each
one compared to atmospheric air

Physiotherapy
Musculoskeletal
Muscle action
Agonist/antagonist
Physiology of Muscle contraction
Anatomy and physiology of muscle
groups
Nervous system control
Pain
Assessment
Respiratory
Normal values for tidal volume and
vital capacity
Reading a nomogram
Patient questions
Anything and everything
probably covered elsewhere
Paperwork
Anything and everything
Probably covered elsewhere
Traction

Nursing diagnoses
Nutrition less than required
Normal Requirements
Food Groups
Vitamins and Minerals
General deficit Short-term e.g.
hypoglycaemia, ketoacidosis
Long term-Reasons for not eating
e.g. gut or endocrine Competitive
usage of nutrients
Drug influences
Specific deficits
Normal values
Gas exchange impaired
Signs of Respiratory Failure
Therapy methods
Oxygen therapy
Other drugs; type, action, routes of
delivery
Positioning

Equipment

Glucometer

Tracheostomy tube
Intranasal prongs
Headbox
Pulse oximeter
Oxygen saturation
monitor
Continuous positive airway pressure
Intermittent passive therapy unit

Suctioning equipment
Principles of asepsis
Normal secretions and expected
variations

Knowledge deficit
Huge knowledge base

Traction
Anxiety
B o d y reactions to anxiety, Physical
signs and symptoms, Lifethreatening. Drug and other
therapy. Non-life threatening Drug
therapy,
Body image disturbance.

This method of presenting the 'must know' expectations derived from the concept
maps allows the development of an expectation that new graduates will have welldeveloped knowledge in the areas of pharmacology, infection control and nutrition. The
first two of these domains, pharmacology and infection control, have historically been
included in undergraduate nursing curricula (McAuliffe, 1987), but the claim that the
beginning nurse needs a good understanding of nutrition may come as a surprise to some
nurses who believe the role of the dietician had overtaken this role.
On a number of occasions, the simple amalgamation of 'must know' categories
asks that nurses have an understanding of all body systems. Examples of this request are

effects of intravenous fluids, effects of specific injury, pain, or obesity on other bod
systems. However, the body systems actually named in the 'must know' categories are

limited to integument, sensory, nervous, musculo-skeletal, immune, gastro-intestinal and
respiratory systems. The cardiovascular system is omitted as are the urinary,
reproductive, and endocrine systems. The apparent preference for integumentary and
sensory systems over historically regarded major systems such as the cardiovascular
system would be unexpected by nurse academics, as disorders of the cardiovascular
system are prevalent in our community.
This method of accumulation of the 'must know' results of concept mapping has
not produced a coherent minimum of biophysical science for the undergraduate nursing
curriculum (Hamilton, 1986), as the gaps and the number of unsupported areas in Table
4.14 show. Therefore, another method of accumulating information from the concept
maps will be demonstrated. In this second method of accumulation all biophysical
sciences content occurring in the concept maps will be considered. Mathematical values
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of three, two and one have been ascribed to the 'must know', 'nice to k n o w ' and 'if time
permits' categories respectively as explained in the methods chapter. Table 4.15

illustrates a simple count of the occurrences of knowledge elements and the mathematic
values generated.
This method of accumulation displays the degree of convergence between the
knowledge elements raised by the three data sources used in the study. Only ten items
the one hundred and thirty-one knowledge elements included in Table 4.15 were only
mentioned once in the concept maps developed by the experienced nurse clinicians.
When displayed in this manner the clear dominance of the biophysical sciences of
anatomy and physiology in nursing knowledge is apparent. The expression of this

dominance in the form of the study of body systems may reflect the previous educationa
experience of focus group members.

Table 4.15 Biophysical Sciences derived by mathematical accumulation.
COUNT

35
31
26
22
20
18
15
13
12
10
9

SUBJECT A R E A
Anatomy and physiology of musculoskeletal system
Principles of asepsis
Anatomy and physiology of gastrointestinal tract
Anatomy and physiology of respiratory system, Anatomy and physiology of all body
systems
Anatomy and physiology of cardiovascular system
Anatomy and physiology of lymphatic system
Physiology of receptors, pathways and central nervous system integration of pain
Drugs related to control of pain; physiology of infection in the body
Factors influencing fluidflowin intravenous therapy
Drugs related to gas exchange
Drugs related to intravenous therapy
Principles of traction and counter-traction
Universal precautions
Control of amount of water loss during respiration
Nervous system control of muscle co-ordination and activity
Physiology of fluid movement between body compartments
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Table 4.15 Biophysical Sciences derived by mathematical accumulation.
COUNT

8

7
6

5.

4

SUBJECT A R E A
Mechanisms of drug absorption
Mechanisms of drug distribution in the body
Anatomy and physiology of skin
Anatomy and physiology of nervous system
Portals of entry for micro-organisms
Food groups
Physiology of maintenance of fluid balance
Mechanisms of drug breakdown
Physiology of capillary function
Drug interactions and abreactions
Effects of food and timing on drug administration
Anatomy and physiology of vision
Physiology of oxygen transport and use in the body
Physiology of formation of urine
Prevention of infection
Types of micro-organisms
Normal composition of faeces
Normal composition of sweat
Effects of overproduction of sweat
Effects of underproduction of sweat
Physical responses of the body to anxiety
Normal intakes of food
Vitamins and minerals
Nervous system control of muscle contraction
Determinants of skin colour
Mechanisms of balance
Endocrine/ neural control of urination
Physiology of tissue healing
Biomechanics of lifting
Effects of microorganisms in the body
Drugs used to fight infection, defects of the immune system
Cellular energy production
Drug and non-drug therapy to increase the ingestion of food
Recognition of long term deficits in nutrition
Drugs influencing long term deficits in nutrition
Mechanisms of alveolar exchange
Physiology of fracture healing
Cellular production of water
Physiology of blood clotting
Effects of food in the body

Table 4.15 Biophysical Sciences derived by mathematical accumulation.
COUNT

3

SUBJECT A R E A
Anatomy and physiology of taste
Anatomy and physiology of smell
Anatomy and physiology of hearing
Causes of deficits in taste
Causes of deficits in smell
Causes of deficits in hearing
Causes of deficits in proprioception
Theories of aging
Anatomy and physiology of renal system
Anatomy of body cavities
Indications of contamination in intravenous fluid
Principles of cross-infection
Natural defences against infection
Immunisation and vaccination
Infectious diseases
Association of fever with inflammatory defences
Types of intravenous fluid,
Effects of intravenous fluids in the body
Osmolality of various intravenous fluids compared to plasma
Effects of pain on levels of consciousness
Anatomy and physiology of maintenance of consciousness
Theories of pain causation
Stress response
Natural responses to pain - endorphins, encephalin
Microbial effects on faecal formation
Function of sweat glands
Gases
Diseases related to under-ingestion
Signs of respiratory failure
Principles of the use of transcutaneous electrical stimulation

j

Table 4.15 Biophysical Sciences derived by mathematical accumulation.
COUNT

2.

1.

SUBJECT A R E A
Anatomy and physiology of receptors for proprioception
Anatomy and physiology of cardiac conduction
Definition of an electrolyte
Association of electrolytes with cardiac function
Role of electrolytes in the body
Anatomy and physiology of prostate, bladder and urethra
Formation and functions of bile
Types of wounds
Physics of traction, levers and vectors
Distinction between inflammation and infection
Rationales for methods of reducing infection
Body responses to anaphylaxis
Mechanisms of nitrogen balance
Anatomy of superficial veins
Anatomy of the spinal column
Regulation of faecal formation
Control of re-absorption of water from the gastrointestinal tract
Normal composition of urine
Regulation of loss through sweat
Nervous system regulation of thirst
Changes in physiology due to use of positive airway pressure
Physiology of sleep
Role of endocrine and exocrine glands in digestion
Regulation of hunger and satiety by the nervous system
Physical effects of very low body weight
Consequences of long term nutritional deficits
Physiology of blood sugar level maintenance
Signs of respiratory failure
Nervous system control of respiration
Disorders affecting mobility
Physiological basis of relaxation techniques
Actions of and indications for interventions during cardiac arrest
Pharmacology of heparin
Nervous system control of the heart
Concepts of pressure
Transmission of pressure within the circulatory system
Association of fever with inflammatory defences
Maintenance of blood osmolarity
Physiology of albumin
Stimulation of blood clotting by a foreign object
Norms of atmospheric pressure and composition
Action of gas in a mixture - partial pressures

Both the endocrine and the nervous system are included in this expression of the
knowledge needs of the newly registered nurses only in relationship to their ability to
regulate some other bodily function. The nervous system makes its initial appearance on
the concept maps in relation to pain, while the endocrine system is first specifically
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mentioned in relation to the production of urine. This inclusion of systems content within
other subject matter may parallel the teaching methods the members of the focus group
had experienced or may be reflecting a pathophysiological reality. This blurring of the
systems based presentation is explored further in the discussion chapter.
Given that Table 4.15 is mathematically weighted, the higher the entry of a

knowledge element in the table, the stronger the belief of the focus group nurses that the
knowledge element should be included in the undergraduate nursing curriculum.
Microbiology makes an early appearance in the table, as does pharmacology, initially in
relation to pain and then in association with issues of gas exchange, recalling the need
knowledge in relation to asthma medication that arose in the second example of the
observation study data (Table 4.5).
The first display of physics in Table 4.15 comes fairly early with the factors
affecting fluid flow in intravenous therapy and the principles of traction and countertraction. However, the first and only actual mention of the word physics occurs very late
in the table with the 'physics of traction, levers and vectors'. The words, chemistry and
biochemistry, are not used at any time in the table, but are subsumed into the osmolarity
of fluids, the behaviour of gases, the role of electrolytes in the body and the cellular

production of energy. The cellular production of energy, with a count of five, is also the

first time that the focus group suggests that the education of beginning nurses specifica

considers knowledge at a cellular level. Nutrition, which had taken a considerable role in
the accumulation of 'must know' categories, does not maintain that position when the
accumulation of all inclusions of biophysical sciences from the concept maps is
undertaken.
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The relative weightings exhibited in Table 4.15 establish priorities amongst the
knowledge elements in the development of curriculum content. If teaching time were of a
premium, the accumulation data shows that experienced clinical nurses suggest that the

physiology of the special senses; vision, taste, smell and hearing are the least importan
components of this program
One of the difficulties with an accumulation of data is the need to make decisions

about the classification of data. There are other ways of coalescing the information from
Table 4.15 than that displayed. For example, does the nervous system control of muscle
contraction add to the weighting given to the nervous system or musculoskeletal
systems? These borders between various knowledge elements need not be resolved
during curriculum content development, but are more logically addressed during
decisions about teaching techniques and timing.
The experienced clinical nurses neglect the endocrine system, with mentions only
in the gastro-intestinal and urinary components of the concept maps. If those components
were extracted from the position with other systems given to them by the focus group, a

section of endocrine study weighted at eighteen points could be developed. However, it is
obvious from the concept maps that clinicians believe that the endocrine system can only
be active through the agency of another system.
The importance given by the focus group members to the skin and the immune
responses of the lymphatic system reflect the prevalence of wounds in the clinical area.
Many patients in the hospital setting have wounds, either through trauma or surgery, and
infection is either a reason for admission or an unacceptable consequence of that
admission.

164

This method of mathematical accumulation produces a weighting of the
knowledge elements that experienced clinicians believe should be included in
undergraduate nursing curriculum. Further evaluation of these knowledge elements will
be undertaken in the discussion chapter.

Mathematical weighting of the individual biophysical sciences.
This method of mathematical accumulation produces information in relation to
the percentages of each individual biophysical science in the knowledge elements derived
from the concept mapping. These percentages are outlined in Table 4.16 and compared
with the current undergraduate curriculum from the University of Sydney.
The expert clinicians commenting on the biophysical sciences content required by
beginning registered nurses increased the percentage of content in anatomy and
physiology, pathophysiology and pharmacology w h e n compared to one current program.
Indeed, the suggested pharmacology component doubled, reflecting the importance that
experienced clinical nurses placed on this subject (Don, 1996). Nutrition and
microbiology retained their content strength while physics was halved and chemistry
(including biochemistry) w a s reduced to one-tenth of the amount included in the
comparison curriculum. The tendency, of at least one university, to maintain the position
of small subject areas that are seen by clinicians as irrelevant is evident in this table. The
predominance of anatomy and physiology confirms the position developed by the
undergraduate and postgraduate students in Appendices 1, 2 and 3 and reflects the
findings of Eraut et.al. (1995), which are described in the literature review. These
anecdotal and research studies illustrate that registered nurses are relatively comfortable
in describing anatomy and physiology knowledge as the basis for nursing practice.
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Table 4.16 Percentages of individual biophysical sciences subjects derived
accumulation compared with an existing curriculum.

Subject
Anatomy and Physiology

Mathematical
Accumulation
60.7

from mathematical

Existing
Curriculum (1)
49.2

Physics

6.1

12.6

Chemistry

0.7

7.9

Microbiology

5.2

7.9

Pharmacology

9.2

4.8

Pathophysiology

14.2

12.6

Nutrition

3.8

4.8

(1) University of Sydney Bachelor of Nursing Curriculum, August 1995

Timing of the two methods of accumulation.
The concept m a p s developed by the experienced nursing clinicians produced an

impressive list of content, but no information in relation to timing of the content de

In the 'must know' categories of all concept maps, 192 elements of biophysical sciences

knowledge were identified (Table 4.14). If allocated an hour of contact time each, this
content would form a solid biophysical sciences component for the undergraduate
nursing programs. In some cases, repetition within the 'must know' category would give

weight to a topic e.g. principles of asepsis (10 hours) but would leave, for example, '
pharmacokinetics of drugs used in relief of anxiety' or 'the effects of pain on levels
consciousness and other body systems' with one hour of curriculum time each. The
imbalances between these knowledge elements and the gaps in the 'must know'

accumulations described previously in this chapter suggest that the identifiable minim
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of biophysical sciences knowledge (Hamilton, 1986) had not been produced by this
particular method of accumulation.
Timing of the possible content list derived from mathematical accumulation of all
knowledge elements in all concept maps (Table 4.15) is also interesting. Assuming
equivalence in the category 'Principles of asepsis', (ten teaching hours to thirty-one
counts), each count from the concept maps would closely approximate twenty minutes of
teaching time. The total teaching time of a curriculum based on this weighted list would

therefore be 217 hours, falling neatly into the range exhibited by McAuliffe (1987) in th
same relative position as the previous method of accumulation of 'must know' categories.
The fact that both methods fall into the same range suggests that a time allocation of
around 200 hours is appropriate in undergraduate nursing programs. The percentage that
this 200 hours represents of a total undergraduate nursing curriculum would obviously

vary in relation to other curriculum decisions. However, if the historically derived fig
of 16% of the curriculum were maintained, a total curriculum time of approximately
1,250 theoretical hours would be obtained.
The results described above report the findings from the triangulation of three
data sources (observation studies, patient information and equipment at the bedside),
which were used in an attempt to capture a useful description of the work of the newly
graduated registered nurse. This large amount of data was converted into a more useable
form prior to the consideration of a focus group of experienced nurses. The experienced
nurses undertook an extensive process of concept mapping of the knowledge elements
they believed underpinned the role of the beginning registered nurse. The knowledge
elements identified during concept mapping were accumulated to develop possible
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curriculum content lists that will be used as the basis of the recommendations of this
thesis.

Other Results found.
This section of the results chapter describes other results generated from the
observation studies that, while tangential to the main purpose of the thesis, provide useful
illustrations of the importance of the question central to this thesis. A s stated in the
introduction to this chapter, this section will include both results and discussion, so that
the relevance of these findings to the purpose of this study can be understood.

Time Utilisation.
The timed results of the observation studies were classified into four categories as
suggested by Hagerty, Chang and Spengler (1985) in their work on the analysis of the
productivity of nurses. These categories are:
• Direct Care This category includes all nursing cares actually performed in the
presence of the patient or family such as assessing patient needs, administration of
medications, treatments and hygiene cares. For the purpose of this study, Direct
Care has been subdivided into physical care and social care.
•

Indirect Care This category includes activities on behalf of the patient but
undertaken a w a y from the bedside, such as charting and writing up nursing care
plans.

•

Unit M a n a g e m e n t This category includes activities that relate to the general
management of the ward and are not patient specific. Clerical work, rounds, shift
change (report), ward meetings and in-service education are examples of activities
in this category

168

•

Self This category includes meal breaks, socialising with other workers, personal
phone calls and other self directed activities. In this study, a distinction is m a d e
between meal breaks and the other components of'self listed above.

Theoretically, graduates in Hospital A should have worked a 520-minute day. This
allowed ward availability of eight hours (480 minutes) and meal breaks of forty minutes.
The range of total times worked was between 495 minutes and 537 minutes, while the
range of meal breaks was between sixty and ninety-five minutes. The best interpretation
of these figures (longest total time with shortest meal breaks) produces a ward
availability of 477 minutes, that comes close to the expected availability. The actual
observations, however, produce a range of ward availability between 396 and 465 minutes
for a shift. Thus, somewhere between 3.1% and 17.5% of available patient time had been
lost simply in reductions of time available on the ward, before any activities are considered.
(See Figure 4.1)
Graduates in Hospital B should have worked a 510-minute day. This was organised
as ward availability of 480 minutes and thirty minutes of meal breaks. The range of total
times worked was between 450 and 555 minutes with meal breaks falling into a range of
sixty-one to 105 minutes. A s before, the best interpretation of these results gives a more
than positive 494 minutes, but the actual observations produce a range of ward
availability between 383 minutes and 472 minutes. These results produced a loss of
patient time between 1.6% and 20.2%. (See Figure 4.2)
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Figure 4.1 Work Patterns of Observed Nurses in Hospital A.

TIME UTILIZATION Hospital A

600
500 -iii?:

H UNIT MANAGEMENT

400
V)

2 300
c

inim

M INDIRECT
• DIRECT PHYS.
• DIRECT SOCIAL

200 --

• SELF

100

Figure 4.2 Work Patterns of Observed Nurses, Hospital B.
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Shortening of shifts and meal-times longer than those officially permitted had reduced the

available time for the nurse to interact with the patient. The second component of the 'se

classification (socialising with other staff, personal phone calls and other self-directe
activities) produced a large range of times. The minimum of four minutes was exemplary,
but the maximum of 119 minutes was largely spent in conversation with other nurses. After
deducting 'self from total time, the time available for actual patient care is reduced to
between 277 and 455 minutes per shift.
Direct Care (social) had a very small time allocation, ranging between zero and
twenty-nine minutes in the twenty-nine observation studies. This category involved
conversing with the patient/family at times when physical care was not being given. The
accumulated wisdom of nurses indicates that patients frequently feel uncomfortable if
they believe they are keeping nurses from their tasks and the observed allocation of

Direct Care (social) time shows that nurses do not spend time with patients outside giving
physical care. Luckily, excellent communication can be and is achieved while involved in
bed-making, attending to client hygiene and other similar client-oriented activities
(Bradshaw, 1995).
Direct Care (physical) could be believed to be the major thrust of the work of the
nurse (Webb, 1993). Claims are frequently made of the unique position of nurses as

direct patient carers. The range of times given in direct physical care of the patient was
between forty-nine minutes (Observation 2) and 229 minutes (Observation 1) of an eighthour shift (Figure 4.1). Direct Care (physical) can also be divided between the numbers

of patients to whom it is allocated. In the majority of studies, the new registered nurses
had been allocated five or six patients, although in cardiac step-down and emergency
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units this number varied. Division of the times spent in direct care by the number of
allocated patients gives times per patient between 8.16 minutes and 28.63 minutes per
shift, with an average time per patient through all observation studies of 16.9 minutes of

direct physical care per patient in an eight hour shift. Caution must be taken in the use o
such average times, as they may well disguise large variations in time spent with
particular patients based on the nurse's assessment of the severity of the patient's
condition and other factors. Thus, the physically fitter patient allocated to a nurse with
five others may find they are receiving very little care indeed.
When Direct Care, both physical and social, was combined between 15.14% and

55.8% of the time available was given to this category. However, if the time available were

taken to be 480 minutes, as would be expected of a full-time nurse in the hospitals studied
the Direct Care component falls to between 13.12% and 48.13% of a full working day.
Direct Care (physical) occupied more time than Indirect care in only three of the

observation studies. In other observations, up to five times the amount of Indirect Care wa
being given when compared with Direct Care. The expectation that beginning registered

nurses spend the bulk of their time with the patient (Prescott, Phillips, Ryan and Thompson

1991) is not supported by this finding. However, a justification that Indirect Care is sti
the patient could be advanced. The range of Indirect Care times was between eighty-seven
and 255 minutes in a shift. The observation which produced the upper figure in that range
included the time taken to write full nursing care plans for patients who were to be

discharged that day but who needed a care plan in order to satisfy an external quality audi
Unit Management occupied between seventy-three and 199 minutes of a particular

observation. This time is of interest, as it takes the nurse away from the patient. On aver
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126.2 minutes were spent on this activity per shift. O n e component of this category is shift
change procedures (handover/report). This activity occupied between nine minutes and
seventy-nine minutes with a range between two point six and four point five minutes being
spent on each patient. The same caution about averaging time over patient numbers, which
was mentioned earlier, must also be observed here.
The category 'Unit Management' also includes in-service education. During the

observations, nine instances of in-service education were noted, ranging from five minutes

(assessment of glucometer technique) to seventy minutes (lecture on acid-base balance). Al
instances of in-service education were away from the bedside and did not directly involve
the discussion of a particular patient.

The observation studies produced an average day for a nurse that is displayed in Figure 4.3
Figure 4.3 Average Time Use by Observed Nurses.
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Nurses in the observation studies spent 24.9 % of their time in Direct Care of the

patient, both physical (23.4%) and social (1.5%). This allocation is exceeded by time spent
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on Indirect care (29.5%) and is only marginally greater than the time spent on Self (23.6)
and Unit Management (22.16%).
The percentage of a full working day given to the patients in Direct Care, in the

twenty-nine observation studies for this thesis, differs significantly from the levels tha
been reported in a number of other studies. Levels of direct patient care around thirty
percent have been consistently documented in large-scale studies (Abdellah and Levine,
1954; Hagerty, Chang and Spengler, 1985; Prescott, Phillips, Ryan and Thompson, 1991;
Finkler, Knickman, Hendrikson, Lipkin and Thompson, 1993; McNiven, O'Brien-Pallas
and Hodnett, 1993; Garisco, Oddone and Simmel, 1994; Urden and Roode, 1997). These

studies involved differing methodologies; so direct comparison between studies or with the
current study is difficult.
Many of these studies included all levels of registered nurse and therefore were
affected by that proportion of nurses who have full time administrative or education
functions. Given the inclusion of people with educational and administrative roles, the
levels of direct care given by the ward-based nurses must have considerably exceeded 30%
in order to allow this figure to be produced as an average. The new graduate population
sampled in this study devoted, on average, only 23.3% of time to Direct Care-physical.
Given the dearth of Direct Care, it is of interest to find areas to which this time has
been diverted. Time spent in Indirect Care and Unit Management appear to have remained
consistent with the previous studies listed above. In previous work, this combined time
(Indirect Care + Unit Management) has occupied between 40 - 63% of nurses' time. In the

current study, the combined time for these two categories of activities occupied 51% of th
expected working time.
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Although this figure appears to fall in to the middle of a previous range, it must be
judged more critically. A simple acceptance of the figure is not possible. Henderson,
Doddato and Kovner (1987) state that this category of time would be reduced if there were
sufficient support personnel, increased decentralised support from pharmacy and
computerisation of reporting and handover. The hospitals under consideration in this study
had addressed these issues well, with support staff and ward based pharmacists. Indeed, it

appeared that this category was artificially supported by written and oral report times. Th
wards in which oral report took nine minutes, fifteen minutes (2 wards) and nineteen
minutes were not obviously disadvantaged when compared with wards that took seventyseven or severnty-nine minutes for their reporting.
The category to which the nurses' time in this study was diverted was 'self,
especially to the meal break component of that category. 'Self occupied 23.6% of the

nurses' time, actually in excess of the time used to deliver Direct Care. Mitchell and Kampf
(1990), in a study of coping strategies used during transition from the academic to the
clinical areas, find that patient avoidance is a coping mechanism used by new graduates to
complete the process of socialisation to the clinical environment. Mitchell and Kampfe
(1990) studied one hundred and thirty newly-graduated occupational therapists in the first
year of their employment in the public hospital environment. Patient avoidance is
particularly related to feelings of powerlessness (Clare, 1993).
As the group of nurses under observation, increased time spent on 'self and
maintained time spent away from the patient on Indirect Care and Unit Management despite

the efforts of hospital administrations to support these areas, it is possible to develop t
that patient avoidance is being used to help these new nursing graduates cope with their
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roles as registered nurses. This aspect has not been further explored in this study. The
significance of this finding to the thesis is to question whether educational preparation, if
appropriately amended, might allow the n e w graduate sufficient confidence to not wish to
avoid the patient.

Problem Resolution.
During the observations, there were forty-six instances in which the n e w graduate
nurse being observed felt unable to resolve a clinical problem and asked for assistance.
Assistance seeking is appropriate for beginning registered nurses and is an important
professional characteristic increasing patient safety. In thirty-three of these cases, the
assistance was requested of another registered nurse on the ward and the situation was
resolved adequately. Twenty-six of these instances involved staff with the same level of
experience as the observed nurse, suggesting that the newly registered nurse felt most
comfortable with peers. T h e seven other cases of referral were to another ward-based
registered nurses involving nurses with up to three years experience w h o were not employed
in any promotional position.
Of the remaining thirteen instances, two involved reference to an enrolled nurse,
seven were referred to the N U M , three referred to resident medical officers and one
involved a complex chain of peers, m o r e senior ward staff, a clinical nurse specialist from
another unit and w a s finally resolved b y the nurse administrator on duty.
Only eleven of the forty-six problems were resolved by reference to a person higher
in the clinical hierarchy than the nurse being observed. This avoidance of senior staff
included two problems that arose while the clinical nurse educator w a s available on the
ward. T h e n e w graduates being observed did not ask the clinical nurse educators for help.
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W a r d staff, w h o were consulted by the n e w graduate being observed, rarely took the
opportunity to use a patient-related problem as a teaching/learning experience. The last

problem described above was exemplary in that, after nearly two hours of pursuit, the nurse
administrator who resolved the problem completed the requisite task in such a manner that
the newly graduated nurse could not observe it. This particular incident involved the
clearing of an obstructed central line so that a drug could be administered. The problem
revolved how to position the patient during the procedure. When the administrator came to
the ward, the prepared equipment was given to the administrator who then went to the
patient's room alone. The new graduate did not see the positioning of the patient for the
procedure.
The behaviour of the beginning registered nurses in seeking problem resolutions
predominantly from peers, even when educators and other experienced staff are available,
can be seen as another example of insecurity in their role and an avoidance of exposure of
the nurses' lack of knowledge to those in authority. Such behaviour has the potential to
endanger patients if the knowledge base of the peer is not significantly different to the
experiencing the problem.
The observed behaviour of new graduates could be an attempt to avoid the

disapproval of superiors, a manifestation of horizontal violence that still exists in nursi
(Skillings, 1992; Duffy, 1995 and Scherbakova, 1995). Nevertheless, the implications for
the undergraduate program are important. Given that no amount of content will ever prepare
a nurse for every exigency of practice, assertive communication, self-motivation and selfeducation skills become a premium, so that the beginning registered nurse can access the
knowledge base of more senior nurses (Pontin and Webb, 1996). The inculcation of these
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skills puts pressure on the timing of all elements of the undergraduate curriculum, including
the biophysical sciences.

Hand washing.
This issue is indicative of the failure to apply scientific knowledge to nursing
practice. Firstly, m a n y occasions where principles of cross infection would identify hand
washing w a s required were omitted by the nurses under observation. H a n d washing had not
been identified as an issue prior to the commencement of the observation studies and so
accurate quantification of that statement can not be made. Previous studies demonstrated
hand washing by nurses on about 5 0 % of occasion w h e n principles of asepsis would suggest
that hands should have been washed (McPherson, 1993; Larson 1995). These studies had
identified hand washing as an issue so s o m e alteration in behaviour would be expected. The
lower figures, found during the observations for this thesis are probably more accurate, as
less alteration in behaviour in relation to hand washing would be expected.
Hands were washed a total of seventy-nine times in the twenty-nine observations.
This figure gives an average of 2.65 hand washes per shift, which does not even allow each
graduate to wash at the beginning of the shift and on returning from each meal break.
Secondly, the most common reason for hand washing, observed in forty-eight of
seventy-nine incidents, was emptying of urine bottles or bedpans. A s this was generally a
non-touch procedure of a normally sterile physiological product, little rationale for its
predominance in nursing activity could be advanced. It is most likely a residual behaviour
arising from a very strong primary socialisation with no connection to later education.
While no one would suggest that nurses stop washing their hands following the
handling of urine bottles or bedpans, further study is obviously needed into methods of
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ensuring compliance with hand washing. H a n d washing, or the lack of it, provides a stark

example of the failure to translate theoretical input (microbiology, infection control) int
clinical practice.
Finally, many nurses demonstrated a belief that wearing latex gloves obviated any
need to hand wash. This is not an accurate assessment. Indeed, the practice of wearing latex
gloves needs to be closely examined, in light of the perforation rates, permeability to
microorganisms, including HIV virus, and allergenicity (Langdon-Orr, 1996).
Any nurse who exempts themselves from hand washing by wearing gloves and
subsequently develops contact dermatitis which prevents them from continuing in their
career has clearly demonstrated the possible consequences of failing to apply current
research to best practice. Lack of hand washing is not simply bad practice, it can be life
threatening to both nurse and patient. Teachers in undergraduate nursing programs would

believe that the educational process was sufficient to ensure compliance with this basic sk
yet observation shows that this is not the case. This issue requires further work but has
immediate implications in curriculum planning.
These results in relation to time usage, problem resolution and hand washing, though

tangential to the main purpose of the thesis, nevertheless create the impression of beginni

practice for registered nurses that is neither very confident nor demonstrating appropriate
linkages between biophysical science (specifically microbiolgy) knowledge and nursing
practice. Whether improvements or alterations in the knowledge base of nurses could
improve this situation is not well understood. Perhaps there are also concomitant changes in
the clinical environment that would lead to some improvement. The purpose of this thesis,
to examine the role of the biophysical sciences in undergraduate nursing programs, cannot
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address this broader issue. However, examination of the biophysical sciences content m a y
be a starting point for the exploration of the larger question of appropriate knowledge and
methods of knowledge transfer for the beginning registered nurse.

Theoretical deliberations and presentation.
One aim of this thesis was to develop and present a biophysical sciences curriculum
for undergraduate nursing programs that clearly arose from the critical reflection of a
focus group of experienced nurses on the work of newly registered nurses, as described
by the triangulation of data sources involving observation of the newly graduate nurse,
nursing diagnoses generated from patients typical of those the newly graduated nurse
works with and a consideration of equipment that the newly graduated nurse has to work
with in order to provide patient care. The findings of the focus group activities have been
reported above. These findings can be coalesced to form content domains in the
biophysical sciences that are reported in Table 4.17 below.
The obvious gaps and limitations of this derived content domain will be
considered in the discussion chapter. For example, the nervous system control of the
heart is noted as an element of the appropriate anatomy and physiology for the
undergraduate nursing curriculum and would be essential to the understanding of drug
use in cardiac arrest. T h e basic four chambered structure of the heart however is omitted,
possibly because this element is believed b y the focus group to be community rather than
nursing knowledge or that such basic knowledge is subsumed in calls for a general
systems review. Similarly, the

absence

of any

elements

of cardio-vascular

pathophysiology m a y be seen as a gap in the deliberations of the focus group or reflect an
emphasis on other areas for which nursing interventions are m o r e c o m m o n .
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Table 4.17 Proposed content in biological sciences areas developed from the results of focus group
activities

Proposed Content

Subject Area
Anatomy
Physiology

and

Musculoskeletal system: mechanisms of muscle contraction, muscle oxygen
needs, muscle actions, agonist/antagonists, muscle groups, nervous system control
of muscle action; Mechanisms of balance; physiology of fracture healing; receptors
for proprioception; anatomy of the spinal column
Nervous system: Nervous system control of muscle action; receptors, pathways
and central nervous system integration of pain; Natural responses to pain
(endorphins and encephalins); Physiological response of the body to anxiety,
physiological basis of relaxation techniques; Mechanisms of balance; principles of
the use of transcutaneous electric nerve stimulation; anatomy of the spinal column;
regulation of thirst; physiology of sleep; regulation of hunger/satiety; maintenance
of consciousness;
Gastrointestinal system: Methods of digestion and absorpiton of food; Role of the
gastrointestinal tract in the formation of faeces, the role of bile and microbial
effects on the formation of faeces, normal amounts and constituents of faeces;
formation and functions of bile; regulation of faecal formation; control of water
absorption from the gastrointestinal tract: role of the endocrine/exocrine glands in
digestion;
_____^_
Cardiovascular system: Physiology of capillary function, anatomy and physiology
of cardiac contraction; association of electrolytes with cardiac function, anatomy
and physiology of superficial veins; nervous system control of the heart;
transmission of pressure within the circulatory system; maintenance of blood
osmolarity, physiology of albumin
Integumentary system: Normal amounts and constituents of sweat, functions of
the sweat glands; regulation of water loss through sweat; Determinants of skin
colour
Respiratory System: Gases-mechanisms of alveloar exchange, control of water
loss during respiration, effects of body position on ventialtion, normal secretions of
the respiratory system; physiology of oxygen transport and use in the body;
Changes in physiology due to the use of positive airway prressure equipment;
nervous system control of respiration
Renal system: Normal amounts and constituents of urine. Maintenance of fluid
balance in the body. Physiology of the formation of urine; endocrine /neural control
of urination, anatomy and physiology of the prostate, bladder and urethra
I m m u n e Defence System: Mechanisms of blood clotting, physiology of tissue
healing, Association of fever with inflammatory defences, stimulation of blood
clotting b y a foreign object
Special senses: A n a t o m y and physiology of vision, taste, smell and hearing
Cellular Activity: Cellular production of water, normal amount and distribution of
water in the body, transfer between body compartments; cellular energy production;
role of electrolytes in the body; physiology of bloood sugar level maintenance;
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Table 4.17 Proposed content in biological sciences areas developed from the results of
focus group activities
__^
Proposed Content
Subject Area
Chemistry

Definition of an electrolyte; action of a gas in a mixture-partial pressures.

Microbiology

Characteristics of micro-organisms, effects of micro-organisms in the body; portals
of entry and exit, principles of asepsis, physiology of infection, principles of crossinfection (patient-patient, staff-patient, patient-staff), methods to reduce infections,
universal precautions, natural defences against infection, aseptic principles,
disinfection and sterilisation
Food groups, vitamins and mierals, assessment of dietary deficiencies, normal
nutritional requirements, effectsof food in the body
Musculoskeletal system: Musculoskeletal causes of activity intolerance:
pahtophysiology of arthritis, muscular dystrophy; N o r m s , aceptable variations and
major abnormalities of muscle co-ordination, Disorders affecting mobility
Nervous system: Neurological causes of activity intolerance, lack of co-ordination,
reduced motor responses, altered reflexes, diminished sensory inputs; Norms,
aceptable variations and major abnormalities of reflexes, Disease of the central
nervous system e.g. stroke that cause multiple sensory deficits, effects of pain on
levels of consciousness,
Gastrointestinal system: N o r m s , aceptable variations and major abnormalities of
bowel function, causes of excess loss of faeces, infective and other, diseases related
to under-ingestion e.g. Iron deficiency, Short term nutritional deficitshypoglycaemia and ketoacidosis, causes of long-term nutritional deficits - gut
and/or endocrine difficulties, competitive use of nutrients, recognition of long-term
nutritional deficits, diseases related to under-ingestion, physiological effects of very
low body weight, consequences of longterm nutritional deficit
Cardiovascular system:
Integumentary system: Signs of tissuing, inflammation in an IV cannula site,
over/underproduction of sweat.
Respiratory System: Causes of excessive loss of water in ventilated and
unventilated patients, Signs of respiratory failure
Renal system: N o r m s , aceptable variations and major abnormalities of urine output
I m m u n e Defence System: B o d y responses to invasion by micro-organisms,
natural defences, signs and symptoms of infection, diseases of increases
susceptibility to infection, defects of the i m m u n e system, Infectious diseases,
Distinction between inflammation and infection, rationale for methods of reducing
infection, body responses to anaphylaxis,
Special senses: Causes of sensory deficits in vision, taste, smell, hearing and
priprioception
General: Effects of specific injury on other body systems, effects of obesity on
most body systems, B o d y responses to anxiety-physical signs and symptoms of
anxiety; effects of pain on levels of consciousness, normal responses to pain endorphins/encephalins, Stress response

Nutrition
Pathophysiology
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Table 4.17 Proposed content in biological sciences areas developed from the results of
focus group activities
^
Proposed Content
Subject Area
Pharmacology

Physics

General: Effects of c o m m o n drugs, interactions and abreactions, effects of food
and time on c o m m o n drugs, mechanisms of drug aborption, distribution in the body
and breakdown
Musculoskeletal system: Drugs and other therapy for activity intolerance,
Nervous system: Drugs to Telieve pain (analgesics, anaesthetics, adjuvantsO effects
of different drugs, routes and timing; Drugs for the treatment of life-threatening and
non-life threatening anxiety
Gastrointestinal system: Therapy for excess loss of faeces, infective or other;
Drugs to increase appetite, increase ingestion of food, influence nutritional status
Cardiovascular system: Drugs related to intravenous therapy, indications of
contamination in IV fluids, types of IV fluid and effects on the body, osmolarity of
IV fluids compared with plasma, Actions and indications for intervention during
cardiac arrest
Integumentary system: Therapy for excess sweating
Respiratory System: Oxygen therapy, drugs to influence gas exchange
Renal system:
I m m u n e Defence System: Drugs used to fight infection - actions and interactions,
side-effects of antibiotics, antivirals, antifungals, and adjuvant therapies:
Immunisation, range of available vaccines, boosters; Pharmacology of heparin
Special senses:
Factors influencing fluid flow in IV therapy; principles of traction/counter-traction,
physics of traction, levers, vectors; biomechanics of lifting; concepts of pressure,
normal atmospheric pressure and composition, actions fo gas in a mixture- partial
pressure

However, it must be acknowledged that the representation of the biophysical sciences
content alone (Table 4.17) has excluded a considerable amount of the information gained
from the focus group deliberations. Therefore, recognising that a curriculum is not a
content list alone, an alternate representation of the results from the focus group

deliberations as a knowledge matrix (Table 4.18a-l) brings the realisation of a biophysi
sciences curriculum for nursing closer.
The elements of this matrix (Table 4.18 a-1) are twelve nursing domains identified
by the researcher from the language used and clustering of data undertaken by the
members of the focus group. In alphabetical order, these domains are;

183

Activity/Inactivity

(activity

intolerance,

mobility

impaired-physical,

physiotherapy, traction)
Elimination
Hydration (fluid volume and intravenous therapy)
Hygiene (and self-care deficits)
Immune defences (wound dressing, skin integrity, infection, nutrition less than
requirements)
Medications
Nutrition (including nutrition less than requirements)
Oxygenation (oxygen therapy, gas exchange impaired, breathing patterns ineffective)
Pain
Patient Assessment
Physical safety (patient safety, sensory deficits, injury, traction)
Psychological safety (anxiety, knowledge deficits, patient questions, body image
disturbance, family processes-altered)

The bracketed information behind each n a m e of the domains found in this study
includes the concept m a p that has contributed to that domain. T h e domains form the
horizontal axis of a curriculum grid. T h e vertical axis of the grid is the nursing process
(Assess, Plan, Implement and Evaluate) with the addition of supporting knowledge.
Rationales for all elements of this grid are included in the discussion chapter.
This knowledge grid extends the simple listing of content in Table 4.17 to
demonstrate a contextual framework in which all elements from the focus group
deliberations can be incorporated into a framework for nursing education.
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Table 4.18a Matrix of knowledge elements related to activity/inactivity.

Activity/Inactivity
Nursing
Domain
Supporting
• A n a t o m y and physiology of the musculo-skelefal system, major
knowledge
muscle groups and bony skeleton, muscle oxygen needs,
physiology of muscle contraction, role of agonists/antagonists, joint
structure and function, role of tendons and ligaments, anatomy and
physiology of cardiovascular and respiratory systems, influence of
other body systems e,g endocrine, gastro-intestinal
• Physics of traction/countertraction
• Physiology of fracture healing
• Neurological interaction with the musculoskeletal system, balance
mechanisms, anatomy and physiology of the nervous system,
cranial nerves
• Disorders affecting muscle power.
Assess
• Proper measurement techniques for thrombo-embolic stockings
• Neurological causes of activity intolerance, lack of co-ordination,
motor responses, reflexes, sensory inputs
• Musculoskeletal causes of activity intolerance, pathophysiology of
arthritis, muscular dystrophy,
• Psychogenic causes of activity intolerance
• Effect of post-operative pain on activity
• Assessment of full range of motion, assessment of muscle power,
Plan
• Indications for use of thrombo-embolic device stockings
• Indications for the use of traction
• Therapies to assist with activity intolerance - Aids, Drugs, Joint
replacement
Implement
• Accurate method of use of thrombo-embolic device stockings
• Accurate method of use of intermittent passive therapy unit
• Accurate methods of establishing and re-establishing traction
• Methods of maintaining counter-traction - H o w to apply safely,
hygiene and lifting while in traction
Evaluate
• Possible complications of thrombo-embolic device stockings
• Possible complications of intermittent passive therapy unit
• Problems with incorrect application of traction
• Skin care needs of patient in traction, possible complications and
appropriate interventions, A n a t o m y and physiology of skin,
capillaries and microcirculation, principles of tissue healing and
scar tissue formation.
• Association of aging with activity intolerance, changes in body
systems with age
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Table 4.18b Matrix of knowledge elements related to elimination.

Nursing
Domain
Supporting
knowledge

Elimination
•
•
•
•
•
•
•

A n a t o m y and physiology of gastro-intestinal tract, liver functions,
role of the gall bladder, bile production and release, control of bile
production and release,
control of water reabsorption in the large intestines,
nervous and endocrine control of fluid balance,
role of kidney, circulatory system in fluid balance,
endocrine control of urine formation
anatomy and physiology of prostate, bladder and urethra

Assess

•
•
•
•
•
•

Normal composition of faeces, Recognition of constipation, diarrhoea
Drugs/Diseases k n o w n to cause constipation or diarrhoea
Recognition of dehydration/overhydration
Normal volume and composition of urine, methods of testing urine
Function of sweat glands and normal composition of sweat
Diseases influencing over or underproduction of sweat

Plan

•

Indications for use of indwelling urinary catheter

Implement

•
•
•
•

Relief of constipation, drug and non-drug
Patient education in relation to colostomy care, communications skills
Method of catheter insertion and fixation
Accurate method of implementation of continuous bladder irrigation

Evaluate

•
•
•
•

Disruptions of cellular function in dehydration,
effects of overhydration on body systems,
effects of over or underproduction of sweat on other body systems
Expected results and factors influencing the results of continuous
bladder irrigation, possible complications and interventions, recording
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Table 4.18c Matrix of knowledge elements related to hydration.
Nursing
Domain
Supporting
Knowledge

Hydration
•

•

•

Assess

Plan

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Implement

•
•
•
•

Evaluate

•
•
•
•
•
•
•
•
•
•
•

Definition of electrolyte, role of electrolytes in the body, maintenance of fluid
balance in the body, maintenance of blood osmolarity, physiology of
albumin/capillary function, anatomy of circulatory system
Anatomy and physiology of digestion, mechanisms of nitrogen balance in the body,
B o d y control of fluid balance, anatomy and physiology of the vascular space,
principles of fluid flow in the body, physics of fluid flow,
Physiology of fluid compartments within the body, physiology of the liver, anatomy
and physiology of the capillary bed, physics of fluid movement across the cell
membrane- osmosis, diffusion, active transport.
Adequacy of Oral hydration
Constituent of various intravenous fluids,
Factors influencing flow rates in intravenous fluids, principles of fluid flow
Indications for the use of central lines, final location of the line
Signs of infection in cannula site, types of organisms most likely to be involved
Signs of blockage of intravenous cannula
Signs of fluid overload, central venous pressure
Assessment of excessive fluid loss, via faeces, sweat or respiration
Causes of deficiency in oral intake of fluids
Supplementary or replacement hydration
Osmolarity of intravenous solutions w h e n compared with plasma
Rationales for the administration of total parenteral nutrition, normal energy
requirements, cellular energy production,
Policy and rationale for changing cannula
Access to the vascular space-selection between different types of cannula, anatomy
of superficial veins
Indications for use of I M E D , I V A C pumps, selection between various types of
pressor device
Interventions to increase oral intake of fluids
Interventions to increase other intake of fluid, naso-gasatric tube, enterostomies,
absorption and fluid m o v e m e n t within the gastro-intestinal tract.
Accurate method of administration of intravenous fluids- controlling the flow rate in
intravenous therapy
Drugs (particularly antibiotics) administered in intravenous fluids, dilution,
effectiveness, compatibility and mixing of solutions
Aseptic techniques, care of access sites
Methods of insertion of intravenous cannula
Methods of relieving blockage in intravenous cannula
Appropriate methods of use of pressor devices
Responding to alarms, trouble shooting with pressor devices
Effects of intravenous fluids, indications of contamination
Abreactions to intravenous fluids or drugs, recognition and treatment, physiology of
anaphylaxis, signs of fluid overload
Problems of
Problems with parenteral nutrition, nitrogen balance
Problems associated with un-blocking a cannula, stimulation of blood clotting b y a
foreign object
Possible complications and appropriate interventions w h e n using a pressor device
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Table 4.18d Matrix of knowledge elements related to hygiene.

Nursing
Domain
Supporting
knowledge

Hygiene
•

Assess

•
•
•
•

Plan

•
•

•

Implement

Evaluate

•
•
•
•
•

A n a t o m y and physiology of skin and specific areas, (eyes, ears,
genitalia)
Principles of traction/counter-traction
Physics of traction- Levers and Vectors
Nervous system integration of ambulation
Assessment of ability to ambulate safely- methods of assessment of
levels of consciousness, movement, power, pain, balance, exercise
tolerance
Attention to special cases, traction - maintaining during or reestablishing after hygiene
Attention to special cases, pre-operative care - method of use of
Phisohex, hexol, functions and side-effects, distinction between
cleaning, disinfection and sterilisation
Methods and indications for use of shower chairs, bath seats, safety
shower heads, lifting machines, mechanisms of action of this
equipment
Procedures for sponging
Attention to specific areas, care of eyes, ears, genitalia
Methods of washing hair while bedridden
Principles of lifting
Side-effects of soaps and detergents, topical allergic responses
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Table 4.18e Matrix of knowledge elements related to immune defences.

Nursing
Domain
Supporting
knowledge

Assess

I m m u n e defences
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Plan

•
•
•
•
•
•

•

Implement

•
•
•
•
•
•
•
•

Evaluate

•
•

A n a t o m y and physiology of skin
Principles of asepsis,
Anatomy of body cavities
Physiology of w o u n d healing-exudate formation
Types and Characteristics of micro-organisms, life span, entry, effects
B o d y responses to invasion- natural defences
Physiology of inflammation, physiology of white blood cells
Assessment of early signs of infection e.g. skin, blood flow, colour
Principles of infection,
Portals of entry/exit
Principles of cross infection, patient to patient, patient to staff, staff to
patient, within the same patient
Signs and symptoms of infection
Infectious diseases - signs and symptoms, infective period, infectivity,
effects, therapy
Diseases of increased susceptibility to infection, defects, physiology of
normal i m m u n e response
Distinction between inflammation and infection
Aseptic principles
Universal Precautions
Immunisation/vaccination Programs - available range of vaccines, boosters
etc.,
Active and passive immunity
Prevention of loss of skin integrity - aids, positioning, lifting, turning,
biomechanical principles, anatomy and physiology of the musculoskeletal
system
Prevention of infection w h e n skin integrity is impaired- Dressings- wet or
dry principles behind dressings related to tissue healing, physiology of tissue
healing
Types of wounds,
Characteristics of wound infection
Methods to reduce cross-infection
Methods of disinfection/sterilisation - methods and differences
Drugs tofightinfection - Antibiotics, antivirals, antifungals, adjuvants
Method of w o u n d dressing - aseptic techniques, prevention of infection,
universal precautions
Adaptations to particular techniques e.g. suture removal, packing
Techniques for dressing, emptying, re-vacuuming, shortening and removal
of w o u n d drains
Recordkeeping
Expected drainage types and amounts
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Table 4.18f Matrix of knowledge elements related to medications.

Nursing
Domain
Supporting
knowledge

Medications
•
•
•
•
•
•

Mechanisms of absorption and distribution,
Methods of movement into cells
Anatomy and physiology of the gut and bloodstream
Physiology of most body systems
Breakdown of drugs in the body
Anatomy and physiology of the liver, renal system

Assess

•

Comparison between differing routes of administration, rationale for
use of each method, anatomy and physiology of each route

Plan

•
•
•

Principles of asepsis
Indications for use of a portacath ( subcutaneous injection port)
Accurate method of use, complications and interventions with a
heparin infusion p u m p
Effects of c o m m o n drugs

•
Implement

•

Techniques of administration - oral, intramuscular, intravenous,
topical, optical, rectal

Evaluate

•
•
•

Interactions/Abreactions- effects of time, food
Major interactions
Possible complications and appropriate interventions in the use of a
portacath
Pharmacology of heparin, physiology of blood clotting

•
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Table 4.18g Matrix of knowledge elements related to nutrition.

Nursing
Domain
Supporting
knowledge

Assess

Nutrition
•
»
»
»
•
»
•
•
»
•
»
»
»
»
*
»

Plan

Implement

Evaluate

»
»
»
»
»
»
»
»
•
»
»
»
»

A n a t o m y of upper airways and gastro-intestinal tract
Nervous system control of swallowing
Functions of normal requirements of nutrients in the body
Methods of absorption
Role of endocrine and exocrine glands
Effects of obesity on body systems, anatomy and physiology of most
body systems
Regulation of hunger/satiety by the nervous system
Diseases relating to deficiency e.g. anaemia
Physical effects of very light body weight
Assessment of cough, swallow and gag reflexes, cranial nerves
Testing the placement of a naso-gastric tube
General nutritional deficits - short-term, long term,
Reasons for not eating - disease e.g. gastro-intestinal problem,
psychogenic, social/cultural, endocrine e.g. thyrotoxicosis, diabetes
Uncontrolled/competitive usage e.g. tumour growth
Drug influences - anabolic steroids, hormone replacement therapy
Specific deficits - normal values, diseases, identification, causes and
treatment of diseases
Food preferences - cultural/learned, in children, coping with
Over-ingestion
Normal requirements - food groups, vitamins and minerals
Indications for replacement of oral nutrition, methods e.g. naso-gastric
tube, total parenteral nutrition
Indication for naso-gastric tube
Indications for use of a Kanga p u m p
Interventions in hypoglycaemia, ketoacidosis
Methods of reducing over ingestion
Drug/Non-drug methods for stimulation of appetite
Accurate method of us, method of insertion
Accurate method of use of a K a n g a p u m p
Social/psychological basis of anorexia/bulimia
Possible complications and interventions with a naso-gastric tube
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Table 4.18h Matrix of knowledge elements related to oxygenation.

Nursing
Domain
Supporting
knowledge

Oxygenation
•
•
•

Assess

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Plan

•
•
•
•

•
•
•
•

Anatomy and physiology of the upper and lower respiratory tree,
Anatomy and physiology of the respiratory system, physiology of
muscle actions in ventilation, nervous system control of ventilation
Pressures with alveoli/blood stream/body leading to exchange of gas,
pressures within atmospheres and respiratory system leading to
ventilation, atmospheric normal values, action of gases in a mixture,
partial pressures, physics of fluid flow
Nervous system control of respiration
Anatomy and physiology of cardio-vascular and nervous systems
Anatomy and physiology of cardiac conduction
Association of electrolyte levels with normal cardiac function
Physiology of sleep (in association with sleep apnoea)
Assessment of oxygenation -skin colour, use of accessory muscles,
dizziness, confusion/anxiety
Signs of respiratory failure
Compensation- B o d y responses to alleviate respiratory failure
Normal values for tidal volume/vital capacity, reading a nomogram
Diseases causing impairment of respiratory function
Drugs with adverse effects on the respiratory system
Drugs/diseases influencing oxygenation
Accurate method of use of sphygmomanometer, normal values,
factors influencing results, recording
Accurate use of automated blood pressure recording
Central venous pressure assessment,, normal values, factors
influencing results, recording, placement of catheter, physiology of
the maintenance of central venous pressure.
Accurate method of use of electrocardiograph.
Assessment of oxygen concentration delivered in a headbox
Acre of nasal mucosa during administration of oxygen
Methods of oxygen delivery - tracheotomy, endotracheal tubes, nasal
catheter and cannula, masks - advantages and disadvantages of each
compared with atmospheric air
Care of patients with chronic airways limitation, nervous system
control of respiration
Recognition of important arrhythmias, especially ventricular
tachycardia and fibrillation
Indications for various interventions during cardiac arrest, indications
for use of semi-automatic defibrillator
Indications of use of continuous positive airway pressure
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Table 4.18h Matrix of knowledge elements related to oxygenation continued.
Oxygenation continued.
Nursing
Domain
Implement
• Deep breathing and coughing,
• Use of incentive meters,
• Oxygen therapy
• Drugs, types, actions, routes of delivery
• Positioning
• Methods of connection to various machines - mechanical generation
of pressure, positive and negative pressures in ventilation,
mechanisms of ventilation and gas exchange
• Use of nebulisers with masks - methods of use, drugs delivered by
this route
• Interventions in acute falls in blood pressure
• Interventions in chronic elevations in blood pressure
• Immediate interventions in life-threatening arrhythmias
• Accurate method of use of semi-automatic defibrillator, Safety of
personnel during use
• Cardiac Arrest Procedure
• Use of headbox ( oxygen delivery system for paediatrics)- accurate
method of use, indications
• Suctioning of upper airways, methods, asepsis, normal secretions and
expected variations.
• Accurate method of use of continuous positive airway pressure,
changes to respiratory and cardiovascular systems with the use of
positive pressure ventilation
• Accurate methods of care for tracheotomy tube, insertion/removal,
suctioning, communication skills
Evaluate
• Recording of assessment results
• Effectiveness of oxygen delivery, nebulisers
• Side-effects of oxygen therapy - drying, signs of oxygen toxicity
• Documentation of cardiac arrest procedure
• Possible complications and appropriate interventions for headbox,
intranasal oxygen, oxygen therapy
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Table 4.18i Matrix of knowledge elements related to pain.

Nursing
Domain
Supporting
knowledge

Pain
•
•
•
•
•
•
•
•
•

Assess

Plan

•
•
•
•
•

•
•
Implement

•
•
•

Evaluate

•
•
•
•
•

Anatomy and physiology of vertebral column, spinal cord
Physiological theories of pain control
Effects of pain on levels of consciousness and other body systems,
anatomy and physiology of maintenance of consciousness
Mechanisms of actions of T E N S machine
Absorption and metabolism of drugs
Physiology of nervous system, receptors, pathways, central nervous
system integration
Natural responses, endorphins and enkephalins
Responses, physical, learned, cultural and social
Anatomy and physiology of limb movements, normal range of
motions
Signs and symptoms of pain, individual variations in the expression of
pain
Methods of assessment of pain
Assessment of dermatomes
Pharmacology of drugs used in syringe p u m p s
Non-drug solutions- positioning, distraction/relaxation, transcutaneous
electrical nerve stimulation (TENS), warmth/cold - rationale for effect
of each non-drug therapy
Social aspects of pain
Drugs used to alleviate pain, action of analgesics, anaesthetics, role of
adjuvant therapy, importance of timing
Principles and method of use of the Transcutaneous Electrical nerve
stimulation
Appropriate use of an epidural catheter, method of insertion,
placement, method of removal, asepsis
Use of syringe p u m p - accurate method of use, connections to catheter
epidural catheter
Concomitant use of epidural with other methods of pain control
Possible complications and appropriate interventions with epidural
catheters
Possible complications and appropriate interventions with syringe
pumps
Recording
Legal aspects of pain relief
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Table 4.18j Matrix of knowledge elements related to patient assessment.

Nursing
Domain
Supporting
knowledge

Patient Assessment
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•

Assess

•
•
•

•
•
•
•
•
•

Temperature regulation in the body, physiology of temperature
maintenance, association of fever with inflammatory processes
Anatomy and physiology of heart, nervous system control
Anatomy and physiology of autonomic nervous system
Anatomy of circulatory system
Anatomy and physiology of respiration, use of accessory muscles,
nervous system control
Determinants of skin colour, anatomy and physiology of skin
Physiology of factors determining blood pressure, nervous system
control of blood pressure, concept of pressure, transmission of
pressure within the circulatory system
Formation of urine, anatomy and physiology of renal system,
endocrine/neural control of urination
Physiology of lower gastro-intestinal tract, formation and function of
bile
Anatomy and physiology of reflex arcs
Physiology of muscle contraction, nervous system control, musculoskeletal junction
Nervous system control of consciousness
Nervous system control of pupil size and reaction
Physiology of oxygen transport and utilisation by the body
Anatomy of the external ear, anatomy and physiology of the ear,
hearing.
Physiology of blood sugar level maintenance
Microbiology of blood-borne infectious disease
Temperature - locations of assessment, normal values, variability
between locations, methods of assessment, factors influencing
selection of method, factors influencing results, major abnormalities
Pulse - locations of assessment, normal values, variability between
locations, methods of assessment, major abnormalities
Respirations - methods of assessment, norms, rate and depth
Skin colour - methods of assessment, recording, normal/variations,
major abnormalities
Blood Pressure — methods of assessment, recording,
normal/variations, major abnormalities
Urine Output - - methods of assessment, recording,
normal/variations, major abnormalities
Bowels - - methods of assessment, recording, normal/variations,
major abnormalities
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Table 4.18j Matrix of knowledge elements related to patient assessment continued.
Patient Assessment
Nursing
Domain
Assess
• Reflexes - - methods of assessment, recording, normal/variations,
continued
major abnormalities
• Muscle co-ordination and Power - - methods of assessment,
recording, normal/variations, major abnormalities
• Level of Consciousness — methods of assessment, recording,
normal/variations, major abnormalities
• Pupil size and reaction — methods of assessment, recording,
normal/variations, major abnormalities
Plan
Implement
• Accurate method of use of peak flow metres, normal values,
recording, levels requiring intervention, specific interventions for
acute variations
• Accurate method of use of pulse oximeter, normal values, factors
influencing results, recording
• Accurate method of use of oxygen saturation monitor, normal values,
recording, levels requiring intervention, specific interventions for
acute variations
• Accurate method and use of an otoscope, expected findings
• Accurate method of use of glucometer, normal values, factors
influencing results, interventions in acute variations
• Central line blood sampling, accurate method, principles of asepsis,
possible complications and interventions if these occur
• Taking blood culture, accurate method, principles of asepsis, methods
of handling, storing the samples
• Urinalysis, accurate method of use of equipment, normal values
Evaluate

•
•

Recording, documentation of all above
Association of abnormalities found at urinalysis with pathophysiology
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Table 4.18k Matrix of knowledge elements related to physical safety.

Nursing
Domain
Supporting
knowledge

Assess

Plan

Physical safety
A n a t o m y and physiology of normal functions of eyes
Physiology of aging of eye/nervous control
Causes of ocular deficits, neural e.g.stroke, nutrition, infection, trauma,
diseases e.g. glaucoma, cataracts
Anatomy and physiology of normal sense of smell
Physiology of aging- Aging theories
Anatomy of receptors, normal function of taste.
Anatomy and physiology of touch
Anatomy and physiology of hearing
Physiology of musculo-skeletal system - receptors, nervous system
interaction
Anatomy and physiology of major muscle groups and bony skeleton
Disease of the central nervous system e.g. strokes, leading to multiple sensory
deficits
Physics of traction/countertraction
Physiology of fracture healing, role of gravity, exercise in fracture healing
Anatomy and physiology of the skin, of capillaries and micro-circulation
Anatomy and physiology of skeleton, muscle groups
Principles of tissue healing, scar tissue formation
Response to injury, bleeding, mechanisms of blood clotting, bruising
Safety of an environment
Patient aspects of safety, drugs and diseases that influence blood clotting
Vision- normal function, assessment of increased intra-ocular pressure, fields
of vision, acuity,
Smell - assessment of deficit- careful history taking
Taste - assessment of deficits, causes
Touch - assessment of deficits, causes
Hearing - assessment of deficits, causes
Proprioception - definition, assessment of deficits, causes
Assessment of bruising
Inflammatory responses from damaged tissue
Effects of specific injuries on other body systems
Disregard of safety, psychological assessment, physical problems, immediate
responses, legal aspects, use of restraints
Prevention of ocular deficits
Prevention and therapy of deficits in taste
Prevention and therapy of deficits in touch
Prevention and therapy of deficits in hearing
Functions/selection of hearing aids
Prevention and therapy of deficits in proprioception
Prevention and therapy of multiple sensory deficits

Table 4.18k Matrix of knowledge elements related to physical safety continued.
Nursing
Domain
Plan
continued

Implement

Evaluate

Physical safety
Indications for use of different types of traction
Hygiene and lifting while in traction aides for positioning
Hygiene - methods, aides, assessment of ability, causes of deficit, pain,
psychological, depression, lack of knowledge, other physical e.g anaemia
Mobility - methods, aides, safety of environs
Ingestion of appropriate diet, assessment of deficiencies, patient education,
replacement, drugs, co-factors
Environs - sign posting, original design e.g.few stairs, large door openings,
traffic flow, housekeeping, floors carpets, clean dry non-slip floors, removal
of dust
Methods of orienting patient to strange environment
Therapy for ocular deficits
Methods of maintaining adequate nutrition in the absence of taste/smell patient education
Traction - accurate method of use, establishing and re-establishing traction,
maintaining counter traction
Skin care for patients in traction
First aid treatment
Immobilisation- long and short-term
Safety aspects of deficits in smell
Safety aspects of deficits in hearing
Safety aspects of deficits in proprioception
Possible complications and appropriate interventions for patients in traction )
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Table 4.181 Matrix of knowledge elements related to psychological safety.

Nursing
Domain
Supporting
knowledge
Assess

Plan

Implement

Evaluate

Psychological Safety
Causes of psychological distress -social, family, surgery, disease, financial
Physiological stress responses
Physiological basis for imagining/meditation
Recognition of distress in body image disturbance
Range of appropriate psychological responses based on situation
Inappropriate responses, psychogenic, related to other disease, poisoning/drug
reactions
B o d y reactions to anxiety - physical signs and symptoms
Assessment of degree of distress, especially life-threatening levels
Assessment of knowledge deficits, verbal and non-verbal clues
Assessment of ability to learn
Assessment of appropriate time to teach
H u g e knowledge base
Principles of patient education
Use of experts
Never assume the patient k n o w s everything, or nothing
Counselling skills
Listening skills
Drug and other therapy
Drug types, actions, interactions, with other types
Legal aspects- scheduling, restraints
Non-drug therapy - relaxation techniques, imagining/meditation
Problem-solving skills
Ability to research questions
Library methods
Responding to patient questions- open questions, responses
Ability to say "I don't know", recognition of personal limitations
Ability to refer to other sources

This knowledge matrix restores all elements included in the concept maps
developed by the focus group, without allocating a priority to any element. The
framework very much reflects the language of the focus group in relation to the domains
chosen but the addition of the nursing process as a structural element is an external
imposition by the researcher.
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Conclusion.
The Results chapter reports the findings of a focus group composed of experienced
nurses in relation to the knowledge base required by beginning registered nurses. The
activity of the focus group w a s based on a description of the practice of the beginning
registered nurse that was developed through the triangulation of three data sources
(observation studies, patient information and equipment at the bedside).
Observation studies were undertaken on twenty-nine newly graduated nurses
working in the wards or units to which the two hospitals involved in the study had
allocated them. Observation study data was reported to the focus group in the form of
critical incidents, where critical incident was defined as an event that was c o m m o n or
typical of beginning nursing practice. A total of 611 critical incidents were derived from
248 hours of observation studies.
Patient information was described to the focus group as nursing diagnoses using
the N A N D A classification. A survey of 100 patient records from each institution showed
that 17 of the 212 possible nursing diagnoses were most prevalent in the sample of
patients w h o had been admitted to the wards in which the observed nurses were working.
Forty-four items of equipment were identified, during observation studies, to be used by
beginning nurses at the bedside to assist in patient care. T h e focus group was also asked
to suggest knowledge necessary for the beginning nurse to appropriately use such
equipment.
The three data sources were presented to the focus group members, who
individually and then consensually developed concept m a p s of the knowledge required to
underpin nursing practice as described. A hierarchy of 'must know', 'nice to know' and
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'if time permits' categories w a s utilised in the concept mapping to assist in the
development of priorities for content suggestions. One hundred and ninety-two
biophysical science knowledge elements were identified by the focus group as 'must
know' items.
A mathematical accumulation of knowledge elements was also undertaken
ascribing values of 3, 2 and 1 to the categories above. This representation of the
information from the concept maps, showed a strong belief amongst experienced nurses
of the need for increased anatomy and physiology, pathophysiology and pharmacology in
undergraduate nursing curricula with the maintenance of microbiology and nutrition.
Some physics is apparent in the concept maps, but there is almost total exclusion of
chemistry and biochemistry.
The use of knowledge in the clinical area is also briefly explored through
consideration of time utilisation, problem resolution and hand washing by the beginning

registered nurses. These tangential results are useful in creating a setting for the work
this thesis, and other research, into the associations and transfer of knowledge from
undergraduate nursing programs into the clinical nursing environment.
A simple listing of the biological sciences content developed from the concept

maps is included in this results chapter as is the creation of a theoretical framework in
which to include all elements of biophysical sciences and nursing knowledge mentioned
by the focus group.
The results described will be used to support the development of discussion and
recommendations in the following chapters.
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Chapter 5: Discussion.
The opinions of experienced nurse clinicians in relation to the biophysical
sciences required to underpin beginning nursing practice are reported in the results
chapter. This chapter will discuss those results in relation to information from the
literature review.
There are two essential and inter-related components of this chapter. Firstly, the
teaching of the biophysical sciences in undergraduate nursing curricula has broad
implications for the development of skills and future expertise for nurses that must be
considered. This chapter will explore the potential impact of the biophysical sciences on
the broader issues of nursing development. This exploration will establish the imperative
of maintaining relevance to nursing in the biophysical sciences included in undergraduate
nursing curricula. This finding arises principally from the information included in the
literature review but also draws together student opinions and study results.
Secondly, the opinions of clinicians found in this thesis support the concept that
there is an identifiable biophysical science basis for nursing practice that needs to be
taught to aspirants for registered nurse status. T h e findings of the research study will be
explored, with particular emphasis o n h o w closely these clinical opinions accord with
those of other participants in the processes of undergraduate curriculum development.
Implications of these findings for further research and the adequacy of the current
research project will be explored in a final section of this chapter.
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The imperative of relevance.
The outcomes of the focus group deliberations in relation to the data presented
about the work of beginning registered nurses provides a possible outline for the
biophysical sciences content of the undergraduate nursing curricula, which has been
reported in the results chapter. This proposed outline is somewhat different from those
raised by nurse academics and others. It would be possible to recommend a curriculum

built on an amalgam of inputs from each of these sources, academics and clinicians, if it
were not for the perception of irrelevance that was raised by nursing students and
practising nurses and reported in the literature review (Akinsanya and Hayward, 1980;
Neyle and West, 1990; Batts and Wilkes, 1992; Reid, 1994; Don, 1996; Graham et.al,
1998).
This perception of irrelevance by student and practising nurses has major impacts
on the development of individual nurses and the practice of nursing as a whole. The

possible extent of this impact, as it relates to the biophysical sciences, is displayed i
Figure 5.1. A number of possible learning curves are represented on this figure. Each
curve will be examined in this section of the work. These curves represent the level of
biophysical knowledge of an individual nurse but it is possible that analogies can be

made with the knowledge level of the profession as a whole. While it is impossible on th

basis of this study to actually quantify the curves on this graph, the underlying trends
be sufficient to explain the issues for nursing.
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Figure 5.1 A Representation of the possible learning curves of nursing students before and after
graduation. (Initials represent possible points of entry, change and outcome)

G

E
|3 years

Time

It is important to note that the entry point of the individual at the beginning of their

nursing education is not at the origin of the graph, as students are not a blank slate bu
come to their nursing education with a background in biophysical sciences and related
topics, such as mathematics. Literature shows however that these entry levels of
biophysical science knowledge are low when compared with other university entrants
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(Bishop, 1990; Kershaw, 1990; Stewart, 1991; Koerner and Thalluri, 1992; Rennie and
Parker, 1993; Hicks, 1995). Entering students were noted to have learning styles that did
not assist in their understanding of science (Horner, 1972; Dyer, 1987; Nortridge et.al,
1992) and to have already developed attitudes against science from a number of social
and cultural sources (Lakes, 1985; Falk, 1988; Batts and Wilkes, 1992; Kelly, 1992).
This line of research, showing the deficiency of nursing students at the time of
entry into their tertiary courses, appears to have discontinued round 1992-3 as it was

unproductive. The demonstration by Bishop (1990) that these entry characteristics did no
correlate in any way with outcomes in undergraduate nursing programs may have, not
unreasonably, sped the demise of this line of questioning. Interestingly, the positive
correlation of entry level with successful outcome that Bishop (1992) was able to
demonstrate was in relation to preparation in mathematics. Nevertheless, Hardy (1998)
stated that nursing students were inadequately prepared to deal with the mathematics of

drug calculations and intravenous fluid administration. If entry levels have little to d

with successful completion of nursing programs it is of little interest where on the y-a
the knowledge levels of students are placed. The pathway from that point on is of
interest.
The ideal learning curve is demonstrated on Figure 5.1 by the line ABC in which
the final position is infinite i.e. knowledge of the biophysical sciences can expand
continuously. On this line, the student enters the nursing program with a level of
background knowledge in the biophysical sciences and continues to learn solidly
throughout the three years of that program so that completion ensures a higher level of
knowledge than at entry. Academics tacitly accept this increase of knowledge as a
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consequence of education, but this expected knowledge increase has actually been

demonstrated by Don (1996) in her study comparing first and third year nursing students.
At the completion of their undergraduate education, the newly graduate nurse
enters nursing practice. The ideal learning curve (ABC) suggests that after some lag
period, for acclimatisation (Rumelhardt and Norman, 1985), the newly registered nurse

employs the generic skills of self-assessment, reflection and self-education (Candy et.a
1994; AVCC, 1996) in order to rehearse and refine their knowledge (Anderson, 1982;
Comford, 1993; Cornford and Athanasou, 1995) and skills in relation to nursing practice
(Fawcett, 1978; Bush, 1979; Rew, 1990; Thomas, 1995). The lag period prior to this
further growth of knowledge and skills is associated with the novelty of the clinical
situation (Anderson, 1982; and Cornford, 1997) and so may be shortened by increased
relevant clinical exposure during undergraduate nursing education (Detterman, 1993;
Pattriotta and Sommerlad, 1997) and by good transition programs and support in the
clinical environment.
This process of knowledge and skill development through reflection, rehearsal
and refinement allows the nurse to move along a pathway from novice to expert as
suggested by Benner (1984). This ideal pathway, if travelled by the majority of nurses,
would have the effect of lifting nurses' status, particularly in comparison with other
health professionals (Akinsanya, 1984; Mosse, 1986), leading to greater ability to
represent the needs of the patient and thus deliver excellence in nursing care which is
desired by the patient (LaMonica et.al 1986; Twardon and Gartner 1991; Von Essen and
Sjoden 1991; Duncan, 1994; Walsh, 1993 and Merkouris et.al, 1999).
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The line A B C re-introduces the concept of an ideal held b y academics for the
practice of nursing or for an individual nurse. Cornford and Athanasou (1995) state that
most nurses will not proceed far along this ideal learning curve with relatively few
reaching expert status while most will be content to attain competency. Attainment of
competence by a majority of nurses should not seem problematic, as a workforce of
competent registered nurses will be able to meet the needs of patients well. However, the
attainment of competence alone does have implications for the professionalisation of
nursing and for the exercise of power by nurses.
As Cornford and Athanasou (1995) believe that many nurses are not following
this ideal pathway (Line ABC in Figure 5.1) and Hegarty (1994), Hegadus (1994) and

Reid (1994) state that the movement in nursing education to the tertiary sector has not le
to improvements in patient care, it is worth considering the alternative learning curve
demonstrated in Figure 5.1. The line ADE represents a learning curve, which could not
be seen as ideal in any educational process.
This line (ADE on Figure 5.1) suggests that nursing students actually learn less
than was possible in their undergraduate program. This reduced learning may arise as a
result of student characteristics, especially competitive use of time during their
educational process (Higgins, 1999), some exposure to a clinical environment that

appears to not value the biophysical sciences (Green, 1994) or to the failure of the terti
nursing education institutions to adequately integrate nursing knowledge and clinical
practice skills for the benefit of the nurse (Meleus, 1985; Chinn and Jacobs, 1987;
Speedy, 1990; O'Brien, 1990). It is the strong contention of the author that, rather than
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"blaming the victim", nurse educators should accept the need to adapt nursing education
programs to the demonstrated needs of the graduate.
There is also some possibility that the perception of irrelevance, developed by
nursing undergraduates in relation to the biophysical sciences, will have an adverse
impact on the learning of all subjects in the undergraduate nursing curriculum. Thus, the
disregard of knowledge that flows from the perception of irrelevance of the biophysical
sciences could have an adverse effect on the teaching and learning of other elements of
nursing knowledge, particularly the behavioural and social sciences (MacLeod and
Farrell, 1994).
Burnard (1992) suggested that this divergence between actual knowledge
exhibited in the clinical area and knowledge levels expected by nurse academics arises as
the nursing students are not given the skills essential for the transfer of knowledge into
the 'real world' of nursing. Michele Don (1996), however, in her study comparing first
and third year nursing students with new nursing graduates, found that the newly
registered nurses outscored third year students in the areas of knowledge pertaining to
drug calculations and basic anatomy, but in no other areas of biophysical science
knowledge.
Thus, the reduction in the level of biophysical knowledge posited as occurring
between D and E (Figure 5.1) over a period of clinical practice by the registered nurse is
shown by Don (1996) to be a retention of knowledge in only those elements of the
biophysical sciences that are seen as clinically relevant (Courtney, 1991) and are the
subject of repeated use in the clinical area (Cartwright, 1996). In making the suggestion
that repeated use is essential for the retention of biophysical sciences knowledge in the
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clinical nursing area, Cartwright is applying the principles of skills learning described by
Fitts (1968), Rummelhart and Norman (1972) and Anderson (1982) in their respective
theories of skills learning and supporting the argument that relevance is essential to
rehearsal and therefore skills development.
Another possible explanation of the reduction in levels of biophysical sciences
knowledge posited in Line ADE (Figure 5.1) is the development of erroneous knowledge
through the processes of secondary socialisation in nursing. Batts and Wilkes (1992)
suggest that within the clinical areas of nursing there is a body of erroneous knowledge
that has been generated from nursing practice. This erroneous knowledge (e.g. gravity
effects on intravenous therapy) appears to give an adequate explanation of nursing
practice but is scientifically incorrect.
Erroneous knowledge of the type demonstrated by Batts and Wilkes (1992) was
not seen by those researchers to have reduced the efficacy of nursing practice
demonstrated by the registered nurses included in their study. However, erroneous
knowledge would be insufficient to support the development of expert practice, which
was suggested as a reason for the inclusion of the biophysical sciences in undergraduate
nursing curricula (Buckenham, 1986). The reflection on, and repetition of, erroneous
knowledge cannot support the development of skills in nursing (Cornford and Athanasou,
1995) but would accelerate the decline suggested in the line ADE (Figure 5.1). The
acceptance during secondary socialisation, of various amounts of erroneous knowledge is
the reason why position E on Figure 5.1 actually falls below position A that represented
the level of biophysical science knowledge on entry into the nursing programs.

209

It must be m a d e clear that the decline demonstrated in line A D E is a decline in the
level of biophysical sciences knowledge exhibited by the registered nurse over a period
of clinical practice. There is no suggestion that the total nursing knowledge of the
individual nurse is declining over this time. Indeed, Don (1996) has shown that
knowledge in relation to drug calculations and basic anatomy has improved over this
period of time while the development of work organisation and interpersonal skills may

well be increasing, particularly during the initial post-registration period, remedying th
deficiencies in these areas identified by Reid (1994) and Stockwell (1992).
Nevertheless, it is possible that the clinical skills exhibited by nurses on the line
ADE pathway are based on a declining level of biophysical sciences knowledge, and the
unique biophysical science base of nursing is less well understood by this group of
registered nurses (Akinsanya, 1987). This decline must threaten the development of
expertise in nursing and therefore threaten the development of professionalism (Johnson,
1972) and power that is posited on the demonstration of such expertise (Ewan, 1992).
The line FG is included in Figure 5.1, departing from line ADE, as a method of

hope for individual nurses and the profession of nursing. This line illustrates the learni
curve of a nurse who is able to break out of a period of decline and commence selfeducation and growth. This change in direction may result from a change in clinical area
or in personal circumstances. There is no evidence in this study or in the literature to

support the inclusion of this line in Figure 5.1. Indeed, experiences during the observati
studies do not support the inclusion of this line but the author's personal experiences,

outside this study, suggest that it should be there. Alternatively, the line could represen
naive wishful thinking.
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This section of the discussion related to relevance does not so m u c h reflect the
data and results of this study as establish the imperative for it. A biophysical sciences
curriculum for undergraduate nursing that was clearly based on the work of the newly
graduated nurse should be closer to the perceptions of relevance of the students. The
activity of the focus group in this study was designed to establish what elements of
biophysical knowledge met the criteria of clinical relevance.
This exploration of the imperative of relevance underpins the first
recommendation of this thesis; that the biophysical sciences component of the
undergraduate nursing curriculum be restricted to knowledge elements that can be
directly and consistently shown, to the nursing student, as relevant to the immediate
work of newly graduated nurses. This demonstration of relevance is essential to
circumvent some of the learning and transfer difficulties experienced by nursing students
and newly graduated nurses. O n e purpose of this thesis is to assist in the development of
a relevant undergraduate curriculum by incorporating the voices of experienced clinical
nurses into the description of relevant knowledge that can be used to underpin beginning
nursing practice.

An identifiable minimum.
The need to identify a m i n i m u m of biophysical sciences knowledge essential to
underpin the beginning practice of registered nurses (Hamilton, 1986) arises in part from

the competition of other relevant knowledge within the education of nurses, as outlined in
various sections of the literature review. The need for demonstrated relevance of all
biophysical science content as described above also influences the definition of an
identifiable minimum.
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The major advantage of an identifiable m i n i m u m for the biophysical sciences is
the necessity for the sharing of teaching and learning time within the undergraduate
nursing curriculum. Competition for time accorded to the need to inculcate generic skills
(AVCC, 1994) and to develop skills in life-long learning (Candy et.al 1994) is additional
to the time devoted to the more vocationally orientated needs of nursing science and
practicum (McGrath, 1983; SPGTONE, 1984; Detterman, 1993).
Competencies for registered nurses raised by the ANRAC group in 1986 and
revised in 1998 by the Australian Nursing Council Inc., (ANCI, 1998) state that
registered nurses require competencies in professional and ethical practice including the

legal and legislative basis of accountability as well as recognition and protection of the
rights of the individual. The abilities of self-appraisal, reflection on practice and the

ability to value research findings in practice and to appreciate the impact of our practic

feelings and beliefs on clients are required under the general heading of reflection. None
of these essential elements in nursing education has a biophysical sciences base.
The ANCI competencies then require a domain labelled problem solving that
contains the competencies that relate to the assessment of clients/patients and the
planning, implementation and evaluation of care. The biophysical sciences described by
the experienced nurses in this study fall into the problem-solving domain, but so does
much of the behavioural and social science that underpins nursing practice (Eraut et.al.
1995). The final domain mentioned in the ANCI competencies includes those essential
for maintaining relationships between the nurse and the patient and the nurse and other
health professionals. The strength of these interpersonal relationships is very important
patients (LaMonica et.al 1986; Elizinga and Barlow, 1991; Kirk, 1992; Duncan, 1994)
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and their families (Hilton, 1990; Chipman, 1991; Ingleton, 1999; Raholm and Lindholm,
1999)
These suggested competencies for a beginning registered nurse certainly support
the idea that judicious allocation of time/space within the undergraduate nursing
curriculum is essential if the curriculum is to meet the expectations of the nursing
profession and others.
A biophysical sciences curriculum developed from the beliefs of experienced

clinicians in relation to the practice of newly registered nurses is a coherent approach
the development of this minimum. Expression of a minimum derived from the
exploration of clinical practice of the newly graduated registered nurse specifically

addresses issues of relevance raised by undergraduate, post-registration and post-gradua
students of nursing (Wilcox, 1990; Courtney, 1991; Caon and Treagust, 1992; Green,
1994; Hegadus, 1994; Hegarty, 1994; Don, 1996).
From the results shown in the previous chapter, the obvious emphasis of such a
curriculum would be a subject (or number of subjects) developed to explore human
anatomy and physiology. Assuming a 150-hour allocation to biophysical sciences within

an undergraduate curriculum, the relative weighting of content matter developed from the
concept maps described in chapter four would give 91 of those hours to the study of
anatomy and physiology. These hours could be organised as seven hours per week for
one thirteen-week semester or two-three hours per week over three semesters. In a 200

hour allocation for biophysical sciences the allocation for anatomy and physiology would
be 121 hours, allowing the extension of the study of anatomy and physiology into a
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fourth semester. T h e content of this anatomy and physiology course is well developed by
the clinicians and will be explored further in this chapter.
The only other knowledge content given sufficient strength, by the clinical nurses,
to be taught as an academic subject would be a combination of pharmacology (13.8 hours
of 150) and pathophysiology (21.3 hours of 150), which could form a coherent unit of 39
hours, delivered at three hours per week for one semester or its equivalent. This proposed
subject is also developed further in this chapter.
The focus group participants did not give any other knowledge area sufficient
strength to form an academic subject. If the assumed hours allocation for biophysical
sciences in an undergraduate nursing program is 150 hours, physics would attract 9
hours, chemistry 1 hour, microbiology 8 hours and nutrition 6 hours. In a 200-hour
allocation, these numbers would be 12, 1.5, 10 and 7.5 hours respectively. It is just
possible, looking at hours alone, that a subject might be coalesced from the 24 (31) hours

of the biophysical sciences perceived by the clinicians as less relevant but this may not b
the best representation of these subjects for either the student or the subject matter. An
alternative proposal for this content is included below.
One hundred and fifty hours is nevertheless a reduction in the allocation of hours
to the biophysical sciences advanced in all undergraduate nursing curricula at the time of

the transfer of education to the tertiary nursing sector (McAuliffe, 1987) and in the study
by Brown and Seddon (1994). Each nursing school would need to make decisions related
to the total number of hours available to the biophysical sciences. The percentage of the
biophysical sciences as a component of the total curriculum is influenced by the
individual decisions of each school and therefore cannot be suggested in this thesis.
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What Content?
A s the clinicians clearly s a w anatomy and physiology arranged in relation to body
systems, the proposed content of these subjects in an undergraduate curriculum will
initially be expressed in that way. T h e clinicians expressed the belief that the anatomy
and physiology of all body systems needed to be understood b y beginning registered
nurses. This belief w a s specifically raised in relation to coping with patients' questions
and dealing with the identified knowledge deficits of patients and their families. This
desire by practising nurses for the knowledge to cope with patient queries complements
the expressed desire from the patients to be able to promptly gain information relevant to
their condition (Kirk, 1992; McColl, T h o m a s and Bond, 1996; Merkouris et.al, 1999).
The process of concept mapping, however, also developed some very specific
directions for curriculum content. Experienced nurses saw the musculoskeletal system as
the most relevant to the nursing practice of beginners in relation to nursing techniques of
lifting, positioning, ambulation as well as traction and patient safety. T h e physiology of
fracture healing and the anatomy of spinal column were mentioned specifically by
clinicians, as were the mechanisms for maintaining balance and nervous system control
of muscle coordination and contraction. A s with all systems based distinctions, there is an
element of compromise in this arrangement. The anatomy of the spinal column, for
example, arose in the concept m a p s during consideration of epidural analgesia and thus
had not been placed b y clinicians in this systems cluster.
The gastrointestinal tract is mentioned second in the clinicians' priorities for
study. Specifically, the experienced clinicians mention nervous system regulation of
thirst, hunger and satiety, the role of endocrine and exocrine glands in digestion, effects
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of foods in the body and the physiology of blood sugar level maintenance as essential,
before continuing to the lower levels of the gut with control of re-absorption of water
from the gastro-intestinal tract and the regulation of faecal formation. The inclusion of

these specific elements means that the clinicians have assumed that the initial exploration

of the anatomy and physiology of the gastro-intestinal tract would be sufficient to explore
the accessory organs and support consideration of blood sugar regulation.
The anatomy and physiology of the respiratory system is explored through
consideration of nervous system control of respiration, mechanisms of alveolar exchange,
physiology of oxygen transport and use of oxygen in the body and cellular energy
production. These requirements parallel those raised by Wilcox (1990) in relation to this
system. The physiology of oxygen transport might reasonably be taught as part of the
cardio-vascular system, with the biomedical model arrangement again forcing an
artificial distinction.
An important question, which arises within this system, is how can the
mechanisms of alveolar exchange be taught without some consideration of norms of
atmospheric pressure and composition, and the action of gas in a mixture. The clinicians
have included both of these knowledge elements in their concept maps and they must be

included at this point of an educational program despite an earlier allocation to chemistry
and physics knowledge areas. Thus, a supported systems approach to the anatomy and
physiology content of undergraduate nursing programs could subsume some of the
elements of physics and chemistry without labelling the content specifically as physics or
chemistry. This inclusion of content could have an effect on perceptions of relevance, but
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may also influence the students' perceptions of their ability to cope with the subject
matter (Caon and Treagust, 1992; Andrews, 2000).
The cardiovascular system shows a similar pattern to those developed above, with
clinicians calling for a general exploration of the anatomy and physiology of this system
before specifically mentioning a number of knowledge elements. The function and
nervous system regulation of the heart is specifically mentioned, with an emphasis on
cardiac conduction and the role of electrolytes. Indeed, clinicians believe that the
beginning registered nurse needs a definition of electrolytes and a general understanding
of the role of electrolytes in the body. Electrolytes would have been mentioned during
consideration of each of the systems described so far, yet their function would normally
be ascribed to the study of chemistry. A consideration of electrolytes would be essential
at this point. Clinicians also include maintenance of blood pressure and central venous
pressure as important cardiovascular knowledge.
Within the cardiovascular system, the clinicians indicate an interesting cluster of
knowledge elements in the physiology of capillary function, physiology of fluid
movement between compartments, maintenance of blood osmolarity and physiology of
albumin, allowing the development of a subsection related to fluid movement in the
body. At this point definitions of osmosis, diffusion, facilitated diffusion and active
transports would be essential, probably with some consideration of the nature of the cell
membrane. The clinicians did not specifically mention any of these terms, yet it seems
reasonable to presume this was content intended under the heading 'fluid movement
between compartments'.
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Continuing within the cardiovascular system, clinicians mentioned the anatomy of
superficial veins and the stimulation of blood clotting by a foreign object in relation to
intravenous therapy administration, although a general understanding of the physiology
of blood clotting is also raised in relation to wound healing. Here there is a clear
statement of the inclusion of a knowledge element, the anatomy of superficial veins,
which would not be included in a broad systems review, but is related by experienced
nurses to a specific function within the clinical environment. If improving medical
technology made intravenous therapy redundant, processes of regular curriculum revision
would probably remove this knowledge element from the undergraduate curriculum.
The anatomy and physiology of the skin and the lymphatic systems are also raised
in relation to wound healing, but also contain other knowledge elements. The lymphatic
system is specifically related to the association of fever with inflammatory defences and
body responses to anaphylaxis while consideration of aspects of the skin diverges to

considerations of determinants of skin colour, related to skills in patient assessment, and
the regulation and function of sweat glands.
Apart from a general consideration of the anatomy and physiology of the nervous
system, clinicians related the nervous system to regulation of other systems as mentioned
above, and to the phenomena of pain, consciousness and sleep. As well as the reception,
transmission and interpretation of pain, physiological responses to pain (endorphins and
encephalins) and the effect of pain on consciousness and other body systems are
considered important by the clinicians. Maintenance of consciousness and the physiology
of sleep are mentioned as specific knowledge elements required by the beginning
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registered nurse. There is also some consideration of special senses, specifically vision,
taste, smell and hearing.
The process of elimination is considered through the anatomy and physiology of
the renal system and of the bladder, prostate and urethra, with specific knowledge in
relation to the physiology of the maintenance of fluid balance supported by consideration
of the control of water loss during respiration, the formation and normal composition of
urine, cellular production of water and the mechanisms of nitrogen balance in the body.
Elimination through sweat and faeces was discussed previously.
This listing of knowledge elements within a systems model presents an anatomy
and physiology program that has the advantages of being rigorous and transferable.
Nursing students could well undertake this course in combination with other students (in,
for example, health sciences or general science programs) gaining the flexibility and
exposure to other tertiary students, which was posited as one of the advantages of moving
nursing into the tertiary sector (Iseman, 1990). There are, however, deficiencies in the
anatomy and physiology content suggested by experienced clinicians that will be
explored later in this chapter.
Recommendations from the clinicians produced a strong pharmacology
component for the undergraduate nursing curriculum. While heparin was the only drug

specifically named, drugs related to the control of pain (analgesics and anaesthetics), to
improving gas exchange and to fighting infection were mentioned. Clinicians identified
knowledge related to the broad picture of drug administration with the mechanisms of
drug absorption, distribution and breakdown in the body, drug interactions and
abreactions and the effects of food and timing on drugs being identified as important
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areas of study. The addition of drugs to intravenous therapy was also specifically
mentioned. This area of knowledge supports safe practice in the administration of
medications, a major component of the practice of registered nurses (Don, 1996).
The pathophysiology component that arises from the concept maps developed by
experienced nursing clinicians is somewhat more disparate. Theories of aging and pain
causation, physiological stress responses and the body's reaction to anxiety would
certainly provide the nurse with a background of some disease causation. The physiology
of relaxation therapies, seen as useful knowledge by the clinicians, may assist nurses
address some of these physiological mechanisms.
However, the only mechanism of disease specifically mentioned by the clinicians
is infectious disease, with the physiology of infections, the distinction between
inflammation and infection, natural defences to infection, immunisation and vaccination
suggested as areas of study. These areas could be linked with study of the principles of
asepsis and wound healing to begin to form a coherent microbiology component except

that there is no call by the clinicians for an understanding of different types and actions
microorganisms. No coherent subject in the discipline of microbiology could be
developed with such content being included.
Disorders affecting mobility and causes of deficits in the special senses of taste,
hearing, smell and proprioception mentioned by clinicians as pathophysiologies reflect
the emphasis on ambulation and patient safety that was seen in the observation study
data. Interestingly, in an increasingly overweight or obese society, it was the recognition
of consequences and diseases resulting from drag and non-drug treatments for long-term
deficits in nutrition that are raised as important issues by the clinicians. Perhaps, these
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raised as they are still relatively novel, where the effects of over-nutrition are more
familiar (and therefore treated with contempt during concept mapping). Or, perhaps, the
aged population with multiple co-morbidities undergoing surgery in public hospitals are
an under-nourished component of our society. This finding is of interest, as the planning
of a curriculum based on public health initiatives would stress weight loss in a manner
that is not immediately appropriate to the clinical area.
A third possible explanation of this emphasis on under-nutrition is that equipment
is used at the bedside in correcting some nutritional deficits (e.g. nasogastric tubes and
kanga pumps) while equipment is unlikely to be used in the management of overnutrition. This relationship with equipment was certainly found in this study, although

under-nutrition also appears as a self-care deficit and in relation to difficulties of wou
healing. An understanding of the pathophysiological processes of under-nutrition would
be a very useful area of knowledge for beginning nurses and could be used to model other
complex pathophysiological processes.
The equipment brought to the bedside also drove the inclusion of the knowledge
elements;
• Changes in physiology due to use of positive airway pressure,
• Signs of respiratory failure and
• Actions of and indications for interventions during cardiac arrest
in a pathophysiological domain.
The concept maps developed by clinicians provide a list of knowledge elements
establishing the broad basis of pharmacology without addressing the specifics of many

drugs used in the clinical area. This reflects a reality of change in the clinical area an
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relative ease of access to information about a specific drug. Therefore the clinicians are
stating that it is the physiological processes of pharmacokinetics in the body, the
importance of interactions between drugs, food and timing and the possibilities of
abreactions essential to the beginning registered nurse. Safe practice and raising the index
of suspicion in relation to the administration of all drugs is seen as being more important
than recalling the minutiae of specific drugs.
In relation to pathophysiology there is considerably less coherence in the
suggestions of the clinicians. Mechanisms of disease causation are not uniformly
addressed, yet there are sufficient references to modes of disease to allow the newly
registered nurse to have a basis for further self-study. Understanding h o w the h u m a n
body responds to anxiety and stress, to aging and to pain will establish a basis for the
understanding of numerous disease processes which the patients in the care of newly
registered nurses express.

Consideration of the content derived from the concept maps gives rise to a further
recommendation, that the content of biophysical sciences subjects, if taught as stand
alone subjects in undergraduate nursing courses, be derived from the disciplines of
anatomy, physiology, pathophysiology and pharmacology only.

What content has been missed?
There are two varieties of content that have been missed from the listing and
recommendation given above. These are the knowledge elements from biophysical
sciences that have not been shown by the clinicians to have sufficient input to become an
academic subject and knowledge elements the clinicians omitted from the concept maps.
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The glaring omission in the content recommended above from the content
developed by the experienced nurse clinicians is the call for the newly graduate nurse to
have a clear understanding of the principles of asepsis. This knowledge element gained
strength from repetitions in the 'must know' category of seven pieces of equipment used

at the bedside of the patient during routine nursing care, although it also arose in relat
to patient hygiene, patient safety and wound care. An understanding of the principles of
asepsis assists the nurse to protect the patient from sources of infection during the

activities of their hospital stay and is therefore essential knowledge for a beginning nur
This requirement in relation to principles of asepsis can be linked to a call by the
nurse clinicians for an understanding of the 'universal precautions' to be used to prevent
the transmission of infectious diseases amongst health care workers and the patients with
whom they have contact. The term 'universal precautions' (now known as standard
precautions) summarizes a number of activities based on a large amount of knowledge,
which were instituted to defend health care workers against the blood-bome infections
that may be conveyed by their patients (Centre for Disease Control, 1987, 1988). These
are essential behaviours in the repertoire of beginning nurses.
However, given the lack of other microbiological information, it must be
suggested that the nurse clinicians saw the principles of asepsis and the universal
precautions being taught as a series of rules or protocols without reference to the
underlying biophysical sciences. The paucity of hand washing noted in the observation
studies suggests that these protocols may not be well internalised by registered nurses.
The question then arises whether a better understanding of the scientific basis of
these principles would produce better compliance. Perhaps this is one situation in which
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the desires of the clinicians can be supplemented by a more informed academic position.
Williams, Campbell, Henry and Collier (1994), would not support this suggestion for
further education, as they found that compliance with universal precautions did not
significantly alter with either increased training opportunities or in relation to the
perceived difficulty of undertaking the precautions. In their self-reported questionnaire
involving fifty-three emergency department personnel, Williams et.al. (1994) found that
96% of personnel studied reported hand washing on 81-100% of incidents of body fluid
contact. This number fell to only 62% who reported hand washing when they had been
wearing gloves for body fluid contact and only 38% who reported hand washing after

contact with a patient, but not body fluids. Williams et.al. (1994) note that if health care
workers;
believe they cannot fulfil their obligations or job duties while using protective
devices they may ignore the risk or deny that the risk of infection is serious. ... The
characteristics of the health care worker-patient relationship may hinder
compliance with universal precautions as a safety strategy. (Williams et.al,
1994)
Williams et.al (1994) state that allowing clinicians (and nursing students)
increased time to practice psychomotor skills while observing universal precautions, so
that they become equally adept with gloves and other protective clothing as without,
would help to remedy this situation. Thus it seems that the experienced clinicians in this
study may be correct in associating principles of asepsis and universal precautions
primarily with the manipulation of equipment at the bedside rather than with a strong
theoretical basis. Other modifications of the clinical environment such as signage,
mandatory policies and peer re-inforcement are also suggested by Williams et.al. (1994)
as techniques to improve the levels of compliance but no mention is made of a need for
greater knowledge base.
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The principles of traction and counter-traction, which attracted a numerical value
equal to universal precautions, have also been omitted iri" the content of subjects
developed above. One option for the inclusion of this material is to associate the
biophysical sciences with the teaching of the psychomotor skills of manipulation of

tractions while attending patient hygiene, lifting, positioning and skin care. Experienced
clinicians believe traction to be important information, but do not push as far as the
physics of an understanding of vectors and forces. This limit of relevant knowledge

expressed by the clinicians in this study supports the idea that practising nurses value t
accurate manipulation of equipment much more than possession of the knowledge base
that underpins that equipment.
The question whether an adequate minimum content has been developed by the
research process is raised by this presentation of anatomy and physiology arising from

clinical voices alone. Is it, for example, acceptable that the endocrine system is subsume
into another system where its regulatory function is enacted? The clinicians obviously

believe that this is the case, yet modern physiology texts give, often substantial, separa
chapters to this knowledge area. Differences between the frames of reference of academic
and practising nurses (Miller, 1985) may explain this finding, as practising nurses
emphasise only enough knowledge to get the 'job' done. Perhaps, with some justification,

the clinical nurses' call for an understanding of all body systems could be used to support
an endocrine component in the undergraduate anatomy and physiology subject.
The limitations of the observation studies in relation to obstetrics and midwifery,
have also limited the concept maps of the nurse clinicians in relation to reproductive
knowledge. Midwifery, as a practice area in nursing, was not subsumed into the
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generalist programs instituted in C A E ' s (later Universities) but became, and remains, a

unique post-graduate offering. Is it sufficient then that the generalist registered nurse h
no understanding of the anatomy and physiology of reproduction? Clinicians in the
current study are saying 'yes'. The definitive answer to that question would arise from an
investigation of the work areas in which a larger number of institutions allowed the
beginning registered nurse to practise. If it can be demonstrated that newly registered
nurses are being allowed to practise in obstetric/midwifery settings, the processes of
observation and concept-mapping could be used to identify the biophysical sciences
required for safe and effective practice in that area.
An extension of the obstetric and midwifery theme is also found in another
knowledge area omitted from the concept maps. If the current changes in genetic
knowledge do alter the practice of medicine (Shapiro, 1992; Shinn, 1996), a possibility
refuted by others (Le Fanu, 1996), will these changes have a significant impact on
nursing? If so, where is the genetic knowledge base required to prepare for such a
change. Such knowledge elements could have been included as a disease mechanism in
the pathophysiology content posited above but the experienced nurse clinicians make no
call for this information.
The method of this study, and much curriculum development, is reactive rather
than pro-active. Thus, changes to the curriculum in any discipline are more likely to
follow the movement of the society than to lead it (Tyler, 1952). A consideration of the
work practices of beginning midwives or family health practitioners would certainly have
lead to the inclusion of significantly more genetics than has been included in the
clinicians' descriptions of knowledge required to support the work of beginning nurses.
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The temptation, on the part of nurse academics, therefore is to add to the curriculum
content to be included in undergraduate nursing programs based on the broader view of
the nurse academic.
This temptation, to add to the curriculum described by clinicians, should be

resisted for three reasons. Firstly, in this particular example, there remains debate abou
the significance of the "New Genetics" on medicine and on nursing. Even if new genetics
knowledge and technology revolutionises medicine, is there any evidence that the caring

functions of nurses will be significantly changed? A parallel could be drawn here with the
advanced methods of patient assessment such as computerised axial tomography and
magnetic resonance imaging. While some writers (Kershaw, 1987) believe that nurses
should actually understand the process by which computerised axial tomography

produces its results, most would believe that the nurse's role in relation to this technol
is to prepare and support the patient through the experience of having a scan undertaken.
There is obviously a very different knowledge base needed for these two levels of
understanding required of the nurse. Similarly, in supporting a patient through, for
example, a screening test for genetic disease is an understanding of Western blot
techniques or restriction enzymes actually going to alter the nursing care being given?
This is not to say that nursing should not be constantly alert to changes in the
medical and broader environments that do have a potential to impact on nursing practice.
When an issue has a demonstrable impact on the practice of nursing, appropriate steps
should be taken to include this content in nursing programs. However, it is possible that
much of this innovative knowledge makes its way into nursing initially through some
area of specialist practice, such as genetic counselling, many years prior to it becoming
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an essential knowledge element for the beginning registered nurse. It must not be
forgotten that it is initial practice that is the expected outcome of the undergraduate
nursing programs. Changes to the undergraduate nursing curriculum would impact on the
development of post-graduate nursing education. Role specific content and possible
extension into new health knowledge areas can be developed, perhaps using methods
developed in this study.
The recognition of the primary importance of initial nursing practice leads to the
second reason for resisting the temptation to supplement the curriculum content devised
by the experienced clinical nurses. This second reason is that the literature on retention
knowledge from both within and outside nursing illustrates that knowledge, which is not
regularly used, is likely to be lost (Cornford, 1996) by the same mechanism that causes us
to forget phone numbers that are not often used.
This concentration on retention of knowledge recognises that it is possible to
retain and act within a principle (e.g. wash your hands between patients) without
recalling the underlying biophysical knowledge base at all. Members of the nursing
profession need to decide whether education in principles or education in underlying
knowledge is more appropriate for beginners in the profession.
There are at least two significant movements in nursing practice that have the
potential to influence nursing education. These are the concepts of 'nursing in the home'
(Drake, 1997) and the development of a role for the advanced nurse practitioner (Durand,
2000; Lumby, 2000). It is, however, the contention of this thesis that undergraduate
nursing education has no responsibility to supply specific biophysical science knowledge
elements that support the education of such nursing specialists. The rationale for this
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statement is the fact that the processes of re-inforcement and refinement necessary for the
maintenance and development of knowledge in these areas will not be available in the
early years of the practice of the beginning registered nurse. Therefore, any and all

knowledge directed at specialist practice will be lost prior to the time that the nurse may
be called upon to use it.

The undergraduate curriculum certainly has responsibilities to these nursing
specialisations in terms of establishing frameworks for further learning and the
inculcation of generic skills in life-long learning (Candy et.al\99A), but it is
inappropriate to include in the undergraduate nursing curricula information that may not
be used until the registered nurse has two to five (or more) years experience. The
implications of these statements on post-graduate and continuing nursing education will
be explored further in this chapter.
The third, and final, reason why it is imprudent to add to the undergraduate
nursing curriculum proffered by experienced clinical nurses is that it is imperative that

the nursing student is not allowed to develop perceptions of irrelevance in relation to any
content in their undergraduate course as described above.
Nevertheless, the potential for change in the clinical environment and therefore
the practice of registered nurses raises the recommendation that a regular process of
review of the content of undergraduate nursing programs be undertaken by
observation and involvement of registered nurses actively working in the delivery of
patient care so that appropriate changes to curricula can be made. The voices of
registered nurses who are actively engaged in patient care are remarkably absent from
many considerations of nursing curriculum. There has been no demonstration that the
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educational and knowledge needs of working nurses are accurately represented by
employers, nurse academics, nursing students and professional nursing organisations
(Reid, 1994). T h e inclusion of these representatives with consumer and community
representatives m a y set registered nurses up to be expected to deliver a level and type of
patient care that is not clinically achievable (Clare, 1993).

Is this content adequate?
The knowledge elements raised by the experienced clinicians in this study
represent an identifiable m i n i m u m of biophysical science content to be included in
undergraduate nursing programs, but the question remains as to whether this identified
minimum is adequate. This question will be explored firstly by looking at a limitation of
the research study, secondly, b y comparison of the results of this study with another
clinically based study and finally by comparison with the work of other academic and
nursing voices.
The first and over-riding consideration in answering the question of adequacy is
to recall that this study is limited b y its consideration of acute general hospitals only.
Within these hospitals, only those areas to which n e w registered nurse graduates where
allowed to work in their initial year were considered.
If a significant portion of the graduating class of a particular institution could be
demonstrated to be working outside these acute medical/surgical areas, the curriculum
would have to be extended to support these different work areas. This finding raises a
further recommendation of this thesis that continued research be undertaken to
identify the workplaces of and w o r k expectations placed on newly graduated
registered nurses. Such research should not be difficult as a form of follow-up of
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graduating classes from tertiary institutions, or as an initiative of the Nurses Registration
Board in each state.

Identification of the actual work environments is essential, as the current
undergraduate nursing programs, at least in N e w South Wales, are supposed to address a
comprehensive development of students in the specialty nursing areas of mental health
and developmental disability. Obviously, the curriculum content developed by clinicians
in this study w a s not designed to support specialist practice in these areas. T h e domain of
psychological safety for the patient addresses the psychological and social needs of a
patient in the acute medical-surgical setting, but does not extend to psychiatric or
developmental disability needs.
This lack of inclusion of the comprehensive curriculum demands in the study
could be seen as a limitation, but the recommendation that the actual work of n e w
registered nurses be considered in curriculum development would address such a
limitation. The immediate corollary of this restriction of biophysical sciences knowledge
elements in the undergraduate curriculum to those of the immediate workplace is that
clinicians in each nursing specialty need to identify the biophysical sciences required
to underpin the practice in their o w n specialty area and to ensure the inclusion of
this knowledge in both formal and informal education of practitioners.

This

recommendation arises from the understanding that the concentration, in undergraduate
nursing curricula, on only the biophysical sciences required for immediate nursing
practice, has implications for post-graduate curricula in every nursing specialty.
Registered nurses w h o had experienced, in their undergraduate education, exposure to a
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body of obviously relevant biophysical sciences knowledge would expect the continued
inclusion of biophysical sciences in educational programs for each specialty.
The consideration of both formal and informal education in the recommendation
above recognises that graduates of undergraduate nursing education programs, which are
more specifically focussed on the development of essential skills, will have developed the
skills in self-evaluation and life-long learning that are important products of tertiary
education ( A V C C , 1992; Candy et.al, 1994). These generic skills are also a defence
against an argument that s o m e registered nurses m a y not c o m e back for any further
formal education. If these nurses had a positive experience of biophysical sciences in
their undergraduate education and had skills in self-education, the lack of continuing
formal education need not be a problem.
The consideration of informal education and the literature on skills development
included in the literature review raises a further suggestion of this study, that an
exploration of the clinical nursing area be undertaken to develop methods of overtly
including the relevant biophysical sciences in nursing practice. This recommendation
reflects the need for regular rehearsal of knowledge in retention of knowledge and would
reduce the theory-practice gap that besets nursing. The exploration posited in this
recommendation would involve the "entering of the nursing culture" as suggested by
Batts and Wilkes (1992) with consideration of h o w and w h y the biophysical sciences can
support nursing practice.

Content from this study compared with another clinical study.
It w a s posited at the end of the literature review that the voice of clinical experts
in relation to the biophysical sciences w a s essential to beginning nursing practice and had
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not been heard. A n undergraduate nursing curriculum derived from a position of
historical regard for scientific knowledge within a medical model had, with some
adaptation, become the norm in most institutions educating nurses. Both undergraduate
and postgraduate nursing students commented on the lack of relevance of much of the
biophysical sciences they had learned during their undergraduate education. Furthermore,
they demonstrated a variable lack of recall of that biophysical sciences knowledge when
challenged either in the clinical area or on returning to further study.
Akinsanya (1980,1984,1987) had identified the perception of lack of relevance
and poor recall of science knowledge as a problem in the early 1980's. He posited the
development of a unique 'bionursing' knowledge as a solution to these difficulties, but
this suggested knowledge domain has not been developed by Akinsanya or any other
researcher to date.
The most recent attempt to delineate the area of biophysical sciences knowledge

essential for nursing, apart from this thesis, arose at the initiative of the English Nur
Board for Nursing, Midwifery and Health Visiting as;
there is no general agreement about what constitutes the scientific knowledge base of
nursing or midwifery, or how much should be taught in pre-registration programmes
(Eraut etal., 1995).
The English Board for Nursing, Midwifery and Health Visiting is the peak

nursing body in that country, giving Eraut et.al. 's (1995) study considerable power in t
setting. The approach of this research team was described in the literature review. The
topics explored in the study were chosen, by the research team, for their applicability

across all three areas of nursing practice and the contrasting types of knowledge involve
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They were not necessarily seen as the most important elements of the practice of
beginning nurses.
Interestingly, only three of these six topics chosen by Eraut et.al. (1995) were
identified by the clinical nurses in the current study on the basis of an understanding of
the work of a beginning registered nurse. The domains of patient needs in relation to
fluids, nutrition and pain are certainly seen by nurses in the current study as essential
components of the beginning practice of nurses. Shock is an interesting inclusion in Eraut
et.al''s study (1995), as it is a medical diagnosis rather than either a patient need or
nursing action. Shock, stress and self-esteem are not included as concept maps in the
current study, although much of the associated knowledge is found under other headings
such as oxygenation.
The researchers in the Eraut et.al (1995) study decided that the nursing practice
to be studied;
should be that of experienced rather than newly qualified practitioners to
establish some kind of a standard to be reached by a combination of initial and
continuing professional education and practice-based learning. (Eraut et.al.
1995)
This decision is somewhat unfortunate, making comparisons with the current thesis more
difficult and perhaps drawing the researchers away from their expressed purpose of
informing pre-registration curricula decision-making.
Interesting perceptions in relation to relevance appeared in the production of the
knowledge maps. Midwives did not include any information in relation to fluids,
electrolytes and renal systems (explained as rarely an issue in their healthy population),
while mental health nurses reported no essential knowledge in either fluids, electrolytes
and the renal system or nutrition, without any justification being raised for this.
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Alternatively, self-esteem w a s seen as a major issue with three m a p s being produced in
each clinical area (self-esteem as a significant part of the health problem, self-esteem

affected by current or anticipated health condition and self-esteem endangered by contact

with health professionals). It is possible that some bias was introduced into the study, b
the participation of the mental health nurses, producing this predominance of behavioural
science aspects.
The issue of interest for this thesis is the degree of concurrence between the
knowledge maps produced by Eraut et.al. (1995) and the related concept maps produced
by the focus group in this study. Four of the areas described by Eraut et.al. (1995) have

clear biophysical basis. These areas are fluids, nutrition, acute pain and shock. For each
of these areas there is corresponding information on one or more of the concept maps
developed by the experienced clinicians in this study. The comparisons of knowledge
requirements developed by Eraut et.al. (1995) and this study are developed in Appendix
14.
There is an obvious parallel between the two studies, as experienced clinicians
were used in both cases. However, the current study differs from Eraut et.al. (1995) in
that the experienced clinicians are being asked to comment on the work of the beginning

registered nurse as it has been described through observation studies, patient information
and equipment bought to the bedside. It is suggested (Flanagan, 1954; Benner, 1984;
Borg and McCail, 1989) that experienced nurses are quite capable of making such
comments so long as the information provided to them is complete and accurate.
Experienced clinicians in Eraut et.al. (1995) were asked to describe the needs of
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beginning nurses in orientation/in-service programs, which m a y be a slightly different
knowledge level to the undergraduate curriculum.
Both studies were designed to develop an understanding of the biophysical
sciences required in undergraduate education, although Eraut et.al. (1995) had a wider
brief in relation to both the behavioural and social sciences and to midwifery and mental
health nursing. The selection of areas of interest for Eraut et.al.''s (1995) study was
undertaken by the researchers and did not include areas such as infection, self-care
deficits and medications, which were seen to be very common elements of the work of
beginning registered nurses in this study.
There are significant levels of agreement between the beliefs of nurses in the
study undertaken by Eraut et.al. (1995) and the beliefs of nurses found in the current
study. This congruence suggests that there is indeed an identifiable content in the

biophysical sciences, which is transferable between at least two different nursing settings
Responses by nurses in the Eraut et.al. (1995) study appears to have been
constrained by the topics that were discussed during the interview process. That the
nurses have included bacteriology, pre- and post-operative care, retention of urine,
constipation and wound care in the discussions on acute pain suggests that the nurses
believe these to be valuable areas of knowledge, and have wanted these elements
included. The nurses have included these areas of knowledge in the discussion of acute
pain based on the somewhat tenuous connection that wound infections or distended
bladders may be a source of pain and that distended colons may be either a source of pain
or result from the effect of pain on abdominal muscle activity. The fact that nurses in the
current study identified knowledge elements in different categories than those used by
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Eraut et.al. (1995) simply reflects the broader number of categories available to them
through the exploration of the work of newly graduate nurses.
The language and the structure of the responses by nurses in Eraut et.al''s (1995)
study reflects the medical model orientation of clinical nurses and renders the systems
orientation of the findings of the current study more valid. The clinical orientations of
nurses in Eraut et.al (1995) and in this study support the recommendation that the
changes in the clinical environment that develop the nursing use of biophysical sciences
are required if nursing is to develop its own knowledge base.
Consideration of results obtained and comparison with the work of Eraut et.al.
(1995), show that this study has developed an adequate minimum of biophysical sciences
knowledge content to support the current practice of newly registered nurses in the
clinical settings observed. This content may remain both necessary and sufficient for a
considerable length of time or may change rapidly. Identification of the biophysical
sciences required in various nursing specialties, reviews of the workplaces of the
beginning nurse and the implementation of strategies to support the retention of
biophysical sciences knowledge in the clinical environment would allow the adequacy of
this identified minimum to be continuously re-evaluated. Part of this evaluation would
include comparison with other available studies.
However, this listing of content within the subjects described above, does not
suggest the process of teaching supported by the author. A curriculum is an
amalgamation of both content and process, in which each part is essential to support the

learning experiences of the student. Therefore it is interesting to see what information t
concept maps developed by the focus group give to the issues of educational process.
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What process?
Although the experienced clinicians involved in preparing the concept maps
spoke of 'body systems' in describing knowledge elements on those maps, the structure
and naming of the concept maps produced a different picture. The studies of equipment at

the bedside did not contribute particularly well to this alternative clinical voice, as names
of the concept maps in this section of the research process were formed by the names of
the pieces of equipment themselves. However, in the observation studies, the experienced
nurses developed clusters of knowledge elements around fourteen concept maps of
medications, pain, intravenous therapy, nutrition, elimination, patient assessment, wound
dressing, hygiene, patient safety, oxygen therapy, physiotherapy, paperwork, patient
questions and traction. The consideration of patient information added sixteen concept
maps in the areas of infection, self-care deficits, pain, activity intolerance, mobility
impaired-physical, knowledge deficits, anxiety, fluid volume deficits, sensory deficits,
injury, skin integrity-impaired, nutrition-less than requirements, gas exchange-impaired,
body image disturbance, breathing patterns-ineffective and family processes-altered to
the maps arising from the observation studies.
Some cross fertilisation between these concept maps sees the development of twelve
domains, which are used by the experienced nurse clinicians to describe the practice of
nursing. In alphabetical order, with no particular hierarchy of their importance in nursing,
these domains are;
• Activity/Inactivity (activity intolerance, mobility impaired-physical, physiotherapy,
traction)
• Elimination
• Hydration (fluid volume and intravenous therapy)
• Hygiene (and self-care deficits)
• Immune defences (wound dressing, skin integrity, infection, nutrition less than
requirements)
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•
•
•
•
•
•
t

Medications
Nutrition (including nutrition less than requirements)
Oxygenation (oxygen therapy, gas exchange impaired, breathing patterns ineffective)
Pain
Patient Assessment
Physical safety (patient safety, sensory deficits, injury, traction)
Psychological safety (anxiety, knowledge deficits, patient questions, body image
disturbance, family processes-altered)

These domains of nursing interest, demonstrated in the concept mapping exercise of
the experienced nursing clinicians, raise the possibility of an undergraduate nursing
curriculum constructed around particular processes arising either from patient needs or
nursing activities that are seen as essential to the practice of beginning nurses.
Initial exploration of the work of nursing theorists had found that theoretical
information was little used by practising nurses or by curriculum developers in nursing
(Chinn and Jacobs, 1987; Clark, 1982; Stevens, 1984). However, it has been suggested
that educating nurses within a specific theory would have the potential to reduce the
theory-practice gap (Chinn and Kramer, 1995). It is of interest to consider the work of
those nursing theorists (Abdellah, 1960; Henderson, 1966; Levine, 1973; Newman,
Nightingale, 1895; Roper, Logan and Tierney, 1985 and Roy, 1981) who are identified
by Fitzpatrick and Whall, 1983; Marriner, 1988, and Bortorff, 1991 as believing in an
essential biophysical sciences component in nursing.
Abdellah (1960), in describing holistic patient-centred approaches to nursing,
described the role of the nurse as assisting the individual with overt and covert problems
that may exist in one or more of twenty-one problem categories. The goal of nursing care

in Abdellah's theory is the development of the fullest possible function for the individual
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in each category. Interestingly, in Abdellah's theory, these categories arose from
consideration of the work of the nurse rather than from the needs of the patient.
Nevertheless, there are significant similarities between Abdellah's problem
categories and the fourteen areas of autonomous nursing practice advanced by Henderson
(Table 5.1). Henderson (1966) recognised that a number of different health workers may
contribute to the empathetic and knowledgeable care of the patient, with the goal of care
always being to move the patient towards independence.
Nightingale (1859), Roper et.al. (1985) and Roy (1973) are other nursing theorists
who explicitly state the necessity for a biophysical sciences base in nursing and then
describe either the process of nursing, or the needs of patients, in terms of comparable
domains. Nightingale did not claim to have written a nursing theory, yet elements of her
work in "Notes on Nursing" can be seen to have established a pattern followed in later

theories (George, 1990). It is these elements of Nightingale's writing that are included in
Table 5.1.
Roper, Logan and Tierney (1985) are not universally included in texts on nursing
theorists and indeed would probably not describe their work in those terms (Roper et.al,
1985). They claim to have developed a model of living and a model for nursing, but
nevertheless define and describe nursing, illness, health and environment in a manner
similar to other theorists. Chinn and Kramer (1995) and George (1990) suggest that while
a model shows the interrelationships between concepts, a theory utilises these
relationships in a directive and predictive manner. An advantage of Roper et.als'. work

(1985) is that they describe the association of their model with nursing practice, which i
suggested by McKenna (1993) as the most important element of any nursing theory.
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Table 5.1 A c o m larison of the d o m a i n s of selected nursing theorists.
Abdellah

Henderson

Nightingale

Activity and rest

Sleep and rest
Work, Play,
participation and
recreation

Variety

Awareness of
self
Body Mechanics
Communication
Elimination
Emotions and
illness
interrelationships
Feelings and
reactions
Fluids and
Electrolytes
Hygiene and
physical comfort

Interpersonal
relations
Limitation
Acceptance
Nutrition
Oxygenation
Regulatory
Mechanisms

Movement and
posture
Communication
Elimination

Sensory Function
Spirituality
Therapeutic
environment

Roy

This study

Activity and Rest

Activity/
Inactivity

Self-concept

Psychological
safety
Activity/
Inactivity

Elimination

Elimination

Fluids and
electrolytes

Hydration

Mobilising
Communication

Communicating
Eliminating

Interdependence

Cleaning,
Grooming, skin
protection
Clothing,
Learning and
discovery

Eating and
drinking
Breathing
Maintenance of
temperature

Resources to
resolve problems
Responses to
Disease
Role of social
problems in
illness
Safety

Roper, Logan
and Tierney
Sleeping
Working and
playing

Personal
cleansing and
dressing

Hygiene
Skin integrity

Advice

Diet

Eating and
Drinking
Breathing
Controlling body
temperature

Nutrition
Oxygenation
Neurological
functions
Endocrine
Functions

Prevention of
Disease

Role Function
Social
Environment

Oxygenation

Medications,
Patient
Assessment
Immune
defences
Psychological
Safety
Physical safety

Maintaining a
safe environment

Avoidance of
dangers and
injury to others

Psychological
Safety
Psychological
Safety
Nutrition

Senses
Worship
Cleanliness,
Ventilation,
Light, Noise,
Water, Bedding.
Drainage,
Warmth
Mortality

Maintaining a
safe environment

Physical and
psychological
safety

Dying

(Developed from Fitzpatrick and Whall, 1983; Marriner, 1988; Bottorff, 1991).
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Sr. Callista R o y (1981) described the patient's health as an adaptive system in
which either adaptive or maladaptive responses could be made to alterations in the
internal or external environment of the person. Nursing goals and interventions, in this
theory, are mutually agreed by the patient and nurse in order to direct the person towards
adaptive responses involving growth, survival, reproduction and self-mastery.
Levine (1973) and Newman (1983), although stating the necessity of biophysical
sciences in nursing education, do not describe nursing in domains that could be usefully
compared in Table 5.1. Other theorists, for example Dorothy Johnson (1980), who do not
see the biophysical sciences as essential, nevertheless describe very similar areas of
nursing practice.
Some of the elements described as pertinent to nursing practice by nursing
theorists do not appear in the twelve domains of nursing described as part of the
workload of beginning registered nurses. This may be a factor of the limitation of this

study to a specific clinical area (acute general hospitals). Sexuality, for example, does n

become an issue in the clinical practice of the nurses observed in this study, as the acuit
of care would tend to move the patient out of the hospital before needs in the domain of
sexuality became a real problem. Specific patient conditions where sexuality may be
affected did not become part of this study. In chronic conditions, during prolonged
recuperation or while nursing in the home, registered nurses may well be expected to
have a repertoire of assessment and intervention skills in this area.
The exclusion of, in this case, 'sexuality', from the undergraduate education of
registered nurses as a result of patient needs in this domain not being observed in the
current practice of newly registered nurses may be a very poor move in nursing
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education. Indeed, during the collection of patient information, twelve patients were
given a nursing diagnosis of 'sexual dysfunction' and twenty patients were given the
diagnosis of 'sexuality patterns-altered'. Reduced inclusion of the concept of sexuality
undergraduate education would have the effect of impairing the ability of the registered
nurse to recognise possible problems with sexuality and to implement appropriate
therapies, as it would be difficult to recognise patient needs in a domain to which the
newly registered nurse has not been introduced.
The omission of this content from undergraduate nursing curricula could be
remedied by concept mapping all 212 nursing diagnoses and developing a nursing
curriculum from that activity. The risk of such an activity is the return to a curriculum
designed for the 'ideal' and complete nurse, without reference to clinical relevance and
the relative importance of items within the work of beginning nurses.
The twelve domains of nursing care described in this study would be expanded
firstly, by consideration of data given within the concept maps (rather than just a
consideration of map names) and secondly, by direction to the focus group which
specifically did not emphasise the biophysical sciences. Not surprisingly, areas of
nursing more directed to a behavioural sciences base have not been strongly
demonstrated in the concept maps developed for this study. Given, however, the
understanding of the role of the beginning registered nurse that has been developed, it
would not be a difficult task for a focus group to describe the knowledge elements
required from the behavioural sciences more fully.
The area in which this study extends the concepts developed by the nursing
theorists is in more explicitly describing the nurses' role in some interventions. The
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ability to safely administer medications and skills in accurate patient assessment are
included by the experienced nurse clinicians as essential resources for the beginning
registered nurse. These knowledge elements and skills represent the nurse's responses to
assist the patient resolve the illness or presenting problem. As most of the nursing

theories described above also utilise a nursing plan (assess, plan, implement, evaluate) t
describe the actual process of nursing, it appears that it would be highly possible that a
curriculum matrix is the best approach to including the knowledge elements generated by
clinical nurses in the undergraduate education of future registered nurses. The matrix
developed from the concept maps in this study is shown in Table 4.18 (a -1), with a single

domain "activity/inactivity" displayed in this chapter to facilitate discussion (Table 5.2
The domain "Activity/Inactivity" was constructed from the concept maps of the
observation studies (physiotherapy, traction), nursing diagnoses (activity intolerance,
mobility impaired-physical) and equipment (intermittent passive therapy unit, tractionbucks and Hamilton-Russell), exhibiting one of the strengths of the research process in
seeking data from a number of different sources.
A strong level of agreement in knowledge levels is notable in domains that
include a number of concept maps. For example, every one of the knowledge elements on
the concept map derived from equipment "Traction - Bucks, Hamilton Russell" was
found on the concept map from the observation study "Traction". Similar agreement was
found in the oxygenation, nutrition and pain domains, which were constructed from two
or more concept maps.
Development of the matrix of twelve domains (Table 4.18 a-1) from the concept
maps produced by the focus group members supports a further recommendation of this
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thesis, that clinically relevant biophysical sciences knowledge elements be completely
integrated into nursing subjects in undergraduate nursing curricula. The matrix,
which has been developed from the findings of this study, strongly supports this
recommendation and demonstrates how such a program could be developed. It is not
suggested that the domains of this study necessarily be used, although they are supported

by a limited clinical study, as a stronger theoretical position may eventuate from the use
of the more philosophically complete developments of one of the nurse theorists
described above.
The essential issue of this recommendation is the integration of biophysical
sciences knowledge and the demonstration of application that flows from that. This
integration would allow the beginning nurse to directly associate the nursing principle
with the associated knowledge base and therefore enhance the recall and application of
both. It would be difficult to support a charge of irrelevance for subjects (or modules
within subjects) entitled Activity/Inactivity, Elimination, Hydration, Hygiene, Immune
defences, Medications, Nutrition, Oxygenation, Pain, Patient Assessment, Physical safety
and Psychological safety.
In proposing this recommendation, it is important that the political vagaries and
resistance to change within all institutions be recognised. The recommendation would be
particularly difficult to implement in nursing educational institutions dependant on a
service teaching function from another school or department within the institution.
Staffing within the nursing department/faculty may limit the adoption of an integrated
approach as an initial step.
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Table 5.2 Knowledge elements required to support "Activity/Inactivity".
Supporting
knowledge

Activity/Inactivity
Anatomy and physiology of the musculo-skeletal system, major muscle groups and bony
skeleton, muscle oxygen needs, physiology of muscle contraction, role of
agonists/antagonists, joint structure and function, role of tendons and ligaments, anatomy
and physiology of cardiovascular and respiratory systems, influence of other body systems
e.g. endocrine, gastro-intestinal
Neurological interaction with the musculoskeletal system balance mechanisms, anatomy
and physiology of the nervous system, cranial nerves
Physics of traction/countertraction
Physiology of fracture healing

Assess

Disorders affecting muscle power.
Proper measurement techniques for thrombo-embolic stockings
Neurological causes of activity intolerance, lack of co-ordination, motor responses,
reflexes, sensory inputs
Musculoskeletal causes of activity intolerance, pathophysiology of arthritis, muscular
dystrophy,
Psychogenic causes of activity intolerance
Effect of post-operative pain on activity

Plan

Assessment of full range of motion, assessment of muscle power,
Indications for use of thrombo-embolic device stockings
Indications for the use of traction

Implement

Therapies to assist with activity intolerance - Aids, Drugs, Joint replacement
Accurate method of use of thrombo-embolic device stockings
Accurate method of use of intermittent passive therapy unit
Accurate methods of establishing and re-establishing traction
Methods of maintaining counter-traction - H o w to apply safely, hygiene and lifting while
in traction

Evaluate

Possible complications of thrombo-embolic device stockings
Possible complications of intermittent passive therapy unit
Problems with incorrect application of traction
Skin care needs of patient in traction, possible complications and appropriate interventions,
A n a t o m y and physiology of skin, capillaries and microcirculation, principles of tissue
healing and scar tissue formation.
Association of aging with activity intolerance, changes in body with age
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In this case, the preliminary step of including only the clinically relevant content
outlined above (Table 4.17), could be instituted and discussions undertaken to ascertain a
plan for movement toward full integration.

Limitations and implications of the Research Process.
The principle limitation of the study, a restriction to acute medical/surgical
hospitals has been addressed above in the recommendation that an exploration of the
work places of newly registered nurses be undertaken to ensure appropriate coverage of
required knowledge by the undergraduate nursing curriculum.
An obvious corollary of ensuring that only immediately relevant biophysical
science content is included in undergraduate nursing programs is that each post-graduate
nursing specialisation would be required to include its o w n biophysical sciences base.
These more specific bases would be useful to the nursing specialty, but could also be
regularly accessed by educators involved in undergraduate nursing programs as the extent
of nursing practice is changed.
Therefore, evaluation of the research process used in this study is essential, as the
process m a y be used again to establish content for both revisions of undergraduate
curricula and post-graduate development.
Observation studies were undertaken in an attempt to understand the work of
beginning registered nurses. This process is more accurate than asking experienced
nurses (as used b y Eraut et.al, 1995) or nurse academics to recall that work. However, it
does not achieve the "entering of the culture" of nursing as required b y Batts and Wilkes
(1992). This entering of the culture is included in the recommendation that the clinical
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area be explored for methods of supporting recall and rehearsal of biophysical sciences
knowledge.
Non-participant observation failed on two occasions. The first of these was a lifethreatening haemorrhage in a patient who had recently had a femoral-popliteal artery
bypass operation, while the second was a serious attempt by two registered nurses (one of
whom was being observed) to administer an overdose, ten times that ordered, of
subcutaneous insulin. Professional and ethical considerations required involvement in the
appropriate interventions. The first case was salutary, as the registered nurse being
observed left the scene, exhibiting the patient avoidance, especially in difficult
circumstances, that had been posited by Mitchell and Kampfe (1990) as a coping
mechanism of beginners in the clinical environment. It was not possible to continue either
observation study on the day, but these observations were rescheduled with the
agreement of the new graduate and the nurse unit manager.
The technical difficulties of arranging and carrying out observation studies in the
clinical environment should not be underestimated, but these difficulties do not mean that
an observation method is inappropriate. Indeed, more observation of the clinical area
could be useful in reminding nurse academics of the clinical realities that affect the
transfer of knowledge from an educational to a practice setting.
The triangulation of the data sources in order to understand the work of the
registered nurse was very effective. Focus group members had no difficulty relating to
the description developed. However, the data source 'equipment at the bedside' added
little to the considerations of the focus group, as they quickly fell into a pattern of
reporting manipulation of equipment rather than a knowledge based understanding. Thus
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'equipment' could be deleted from any future study, without diminishing the quality of
results.
The rapid pattern formation by the focus group may have been reduced if the
concept mapping of equipment at the bedside had been interspersed with the development
of maps from observation studies and patient information. In a repetition of the study,
concomitant consideration of all data sources should be used. Alternatively, the use of
three focus group to consider one data source each would have reduced fatigue and
increased the strength of any convergences of knowledge elements demonstrated.
The use of a focus group to develop concept maps was labour intensive and would
be very expensive, if fully funded. Nevertheless, this process allowed the generation of
discussions that benefited the understanding of the knowledge elements required to
underpin the practice of beginning nurses. Therefore, focus group (or group interviews)
are suggested as the preferable research methods over the individual interviews
undertaken by Eraut et.al (1995). The structure of the focus group also meant that the
biases of the researcher did not enter the deliberations of the group. This exclusion of
researcher from the process was essential to achieve the purpose of obtaining clinical
voices in relation to the biophysical sciences in undergraduate nursing curricula.
The research process could be used again to study the clinical knowledge
requirements of either undergraduate or postgraduate nursing programs although other
research methods are suggested in the recommendations above to explore and extend the
findings of this study.
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Chapter 6: Conclusions and Recommendations.
This study is the first in which biophysical science knowledge requirements are
developed, by clinicians, from a description of clinical nursing practice. The knowledge
matrix which locates the results of the deliberations of the focus group within a nursing
framework is a unique product. There are two principle conclusions of this thesis,
• that there is an identifiable content of biophysical sciences knowledge that can be
directly related to clinical nursing practice and should be included in
undergraduate nursing education programs.
and
• that the demonstration of the clinical relevance of the biophysical sciences is
essential in ensuring learning of these and other subjects in the undergraduate
nursing curricula. This demonstration of relevance should occur in both the
educational and clinical settings.
These conclusions were reached through a review of nursing and educational literature
and a thorough exploration of the clinical practice area in which the majority of newly
registered nurses are employed. Data from observation studies, patient information and
equipment at the bedside were triangulated to form an understanding of the work of
beginning registered nurses in acute medical-surgical environments.
This understanding of the work of the newly registered nurse was then presented
to a focus group of experienced clinicians to develop concept maps of the knowledge

250

elements required in the biophysical sciences component of undergraduate nursing
curricula.
The most useful process for inclusion of these biophysical sciences knowledge
elements is posited as a totally integrated nursing curriculum in which nursing,
biophysical and behavioural sciences are included in presentation of twelve domains of
nursing practices developed from understanding the work of beginning registered nurses.
However, recognising the limitations of staffing of some undergraduate nursing programs

as an educational reality, a more traditionally structured inclusion of the clinically desir
content is also included in this study.
The implication that postgraduate nursing education programs must accept
responsibility for the inclusion of relevant biophysical sciences in their own specialty
education is explored, as well as a call for the clinical nursing environment to explore and
institute changes that allow the overt rehearsal of biophysical sciences knowledge in the
clinical environment.
The research process involved in this study is found to be reliable by comparison
with the results of another clinical study and by consideration of various theoretical
research literatures. This research process could be repeated in support of the
undergraduate nursing curricula or in deciding relevant content for specialty nursing
areas.
Recommendations arising from this study are,
• that the biophysical sciences component of the undergraduate nursing curriculum
be restricted to knowledge elements that can be directly and consistently shown,
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to the nursing student, as being relevant to the immediate work of newly
graduated nurses.
• that the biophysical sciences content of undergraduate nursing courses return to
no more than the historically derived 16% of available curriculum time, but be
better focused to utilise that time effectively.
• that the content of biophysical sciences subjects, if taught as stand alone subjects
in undergraduate nursing courses, be derived from the disciplines of anatomy,
physiology, pathophysiology and pharmacology only.
• that a regular process of review of the content of undergraduate nursing programs
be undertaken by observation and involvement of registered nurses actively
working in the delivery of patient care so that appropriate changes to curricula can
be made.
• that continued research be undertaken to identify the workplaces of and work
expectations placed on newly graduated registered nurses.
• that clinicians in each nursing specialty need to identify the biophysical sciences
required to underpin the practice in their own specialty area and to ensure the
inclusion of this knowledge in both formal and informal education of
practitioners.
• that an exploration of the clinical nursing area be undertaken to develop methods
of overtly including the relevant biophysical sciences in nursing practice.
• that clinically relevant biophysical sciences knowledge elements be completely
integrated into nursing subjects in undergraduate nursing curricula.
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The results of the research undertaken for this thesis allow the partial implementation
of at least the first three and the last of these recommendations and provide the basis for
the further explorations of the other recommendations. Links between current clinical
nursing practice and biophysical sciences knowledge elements for undergraduate nursing
curricula are established through this research process. Presentation in a matrix that can
be shown to the nursing student at the beginning of their undergraduate educational
programs meets the requirements for the demonstration of relevance that is an imperative
of skills learning and professional development.
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Appendix 1. Student Evaluations of the relevance of the biophysical
sciences in undergraduate nursing curricula.
In any teaching endeavour, feedback relating to teaching style is essential to the
development of teaching expertise. This use of feedback is a highly respected
professional practice (Boud, 1998; Brew, 1997) particularly in relation to teaching and
assessment practices. Yet, often included in that feedback is comment on the students'
perceptions of the relevance of the subject matter to their education and practice. These
elements should not be less valued than the teaching component of the evaluations.
Bishop's (1992) study of student evaluations of the biophysical sciences in nursing
from three Sydney metropolitan institutions involved in nursing education, found that
students frequently describe the biophysical sciences subjects as both difficult and
irrelevant. While student expectations cannot be the sole arbiter of educational practice,
issues relating to the students' perspective of the biophysical sciences in nursing are
worthy of exploration. These perspectives include
• characteristics which the student brings to the study of science,
• statements related to student evaluation of teaching
• recall and perceptions of post-graduate students of their undergraduate experiences.

Student characteristics.
In the early years of the transfer of nursing education in Australia, an area of
concern for Australian researchers in nursing education was the relationship between
nursing students' high school science background and academic performance in the
biophysical sciences subjects of the undergraduate curriculum (Bishop, 1992; Hicks,
1990). Although Australian females perform as well as males in science at high school,
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many discontinue their study of science subjects before the Higher School Certificate
level (Department of Employment, Education and Training, 1991; Stewart, 1991).
Increasing choice within the high school science programs also finds more females
selecting biology in place of chemistry or physics (Rennie and Parker, 1993) as these
sciences are seen as more appropriately 'female' (Falk, 1988; Kelly, 1992).
This issue of science stereotyping matters in nursing. The concern is the female
high school students' apparent disregard for the broad range of science subjects. These
graduates of a school system that has not inculcated a particularly strong regard for
science are entering nursing educational programs where some biophysical science is
required. This can produce "a most reluctant candidature for science education" (Batts
and Wilkes, 1992).
In fact, students entering nursing programs have a lower than average
participation and achievement in science than their school colleagues. David Kershaw
(1990) found that Victorian students entering undergraduate nursing programs at the
Mercy campus of the Institute of Catholic Education (now a campus of the Australian
Catholic University) in two consecutive years had low participation rates in physics,
chemistry and mathematics and that a significant proportion of these students had
experienced failure in their science courses prior to entering nursing. (Table Al)
While Kershaw's data applied only to those students who had a measurable
Victorian Certificate of Education score, a similar study by Bishop (1990) on the cohorts
of students entering the University of Sydney nursing program between 1985 and 1990
distinguished between students who had gained direct entry through their New South
Wales Higher School Certificate study (Category A), students who had deferred study for
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at least one and up to three years but still entered on the basis of Higher School
Certificate results (Category Bl) and those students who had been out of the formal
educational process for more than three years and who gained entry to the nursing
program due to other qualifications and experience (Category B2). Table A2 shows the
percentage attempting science subjects in each of these categories and years.
Table Al Kershaw's data relating to entering students.

Year Number

Chemistry

Physics

Biology

Maths A

Maths B

1988

124

23(6F)

2(1F)

97(13F)

24(1 OF)

2(1F)

1989

121

14(3F)

3(1F)

80(18F)

23(8F)

4(1F)

(Kershaw, 1990)
From this table, there appears to be some very high participation rates particularly

in Biology and Mathematics. It is worth noting that Bishop has not distinguished the level
of performance in these subjects. It is probable that some of the students failed the
science subjects in which they were enrolled and an unknown percentage of students may
have selected the least challenging levels of these subjects, especially in mathematics.
Nevertheless, if a tutorial group consisting of twenty-one students, seven from
each entry mode, were taken from Bishop's 1989 figures, six of those students would be
entering without any formal science background at all. None of these students would
come from the direct entry (A) stream but two (of seven) students from the Bl stream and
at least four (of seven) from the B2 stream would not have completed sciences during
their secondary education.
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Table A2 Bishop's data relating to entering students.
Year

Category

No.

Chemistry

Physics

Biology

1985

A
Bl
B2
A
Bl
B2
A
Bl
B2
A
Bl
B2
A
Bl
B2
A
Bl
B2

53
17
30
36
22
42
47
21
32
40
21
39
50
21
29
48
25
27

40
6
17
35
17
14
46
25
5
27
30
13
33
27
15
33
20
5

20
6
14
8
4
9
20
10
5
11
24
8
10
15
13
13
12
5

74
43
34
86
56
21
70
53
25
77
43
29
73
52
32
68
43
39

1986

1987

1988

1989

1990

Any
Science
94
43
38
97
63
31
88
62
29
91
54
36
93
69
38
86
55
43

Any
Maths
90
68
31
95
69
36
96
72
25
92
65
29
98
77
38
94
56
39

Maths and
Science
86
43
27
92
52
31
86
57
20
84
54
25
80
72
34
83
53
32

(Bishop, 1990)
In a more recent study, it was found that 6 5 % of nursing students had only studied
biology at year 12 level (Koerner and Thalluri, 1992). Moreover, 65% and 80%,
respectively, of nursing students had discontinued study in chemistry and physics at, or
before, year 10. (Koemer and Thalluri, 1992)
Both Kershaw (1990) and Bishop (1990) note that subjects studied and overall
final secondary school results are not good indicators of performance in undergraduate
nursing programs at a tertiary level. Bishop (1990) cites motivation to actually do a
nursing program, rather than entering as a second or third program choice, as the most
potent indicator of success in the biophysical science courses within that program,
particularly for the category Bl cohort of mature students. Nevertheless, this level of

scientific entry skills will impact on the education of the individual nurse as the scienti
load of undergraduate nursing education is distanced from their previous educational
experience.
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The finding that science education had very little to do with successful outcomes
in undergraduate nursing education (Bishop, 1990) brought this fairly unproductive line
of research to an end. Perceived deficiencies of the entering student are not an
appropriate base from which to make educational decisions related to the preparation of
safe and effective registered nurses.
Within the undergraduate nursing curriculum, students report the biophysical
sciences as the most difficult subjects (Caon and Treagust, 1993) and the area to which
most study time is devoted (Cooper, Bicknell and Leigh, 1992) despite the weighting of
these subjects relative to nursing practice units. In situations where the biophysical
science subjects hold fewer credit points than subjects directly entitled as nursing
subjects, the students divert time from the directly vocational subject to concentrate on
the biophysical sciences. This situation is consistent with the finding of Barnes (1989)
that;
Girls (sic), and their teachers, tend to attribute their successes (in the area of
science study) to hard work and good behaviour, rather than ability and so have
decreased expectations of success when the work becomes more difficult.
(Barnes, 1989)
This diversion of time toward the biophysical science subjects has obvious
implications for student preparation in other areas of the nursing curriculum. Researchers
have increasingly turned to the exploration of students' attitudes to science as an
explanation of this perceived difficulty with and subsequent diversion of study time
towards the biophysical sciences. (Caon and Mayne, 1992; Caon and Treagust, 1993;
Cooper, Bicknell and Leigh, 1992; Lumb and Strube, 1993; Neil, 1992). Caon and
Treagust (1992) describe the following student characteristics as indicative of poor
performance in biophysical science subjects;
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• a low estimation of their ability in science,
• a perception of science as being difficult,
• a perception that science was not relevant and would not produce a better nurse
• competitive use of student time e.g. in part-time work or caring duties leading to a
reduction in available study time.
Nevertheless, Caon and Treagust (1992) conclude by saying
The key to improving the science performance of these students is to convince them
of the relevance of the science course. Having achieved this the students may then
devote the appropriate amount of time to studying the content of their course.
(Caon and Treagust ,1992)
Clearly for these authors the requirement of proof of relevance lies with the
educators rather than any attempt to alter the entry characteristics or beliefs of the
students. In part, this "proof of relevance" is the imperative that informs this thesis.
While it is the role of educators to develop methods to deal with this situation, a thorough
review of the required biophysical sciences would allow educators to consistently
demonstrate relevance of the content delivered to the students.

Student evaluations of biophysical science courses.
At the University of Sydney, nursing students, to w h o m the author has access,
consistently describe the undergraduate biophysical science courses as difficult and
irrelevant. In Human Biology 2B, a second year subject coordinated by the author within
the undergraduate nursing program at the University of Sydney, responses have been
recorded for a three-year period. These are displayed in Table A3
The students in their written evaluations of the course address issues of content,
workload and relevance. These evaluations show some of the difficulties faced by the
students and reinforce Caon and Treagust's 1992 comments in relation to perceived
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relevance. Students are able to m a k e the distinction between the course and the adequacy

of the tutor. Within this course workload, described by the students, it is unlikely that the
student is able to engage in processes of deep learning (Boud, 1998). Time to reflect on
scientific method or clinical relevance is denied by the course content load, despite the
importance of these reflective processes (Kershaw, 1987).
Thus, at least in this context, the teaching of biophysical sciences is not assisting
in the development of generic skills or clinically related knowledge. The ability to
redirect the course toward these important issues is contingent on the agreement of nurse
academics that some content can be reduced to facilitate broader educational goals.
Table A3 Student evaluations of H u m a n Biology 2B.
YEAR
1996

1997

1998

COMMENTS
• Workload is heavy but lecturer is very good
• Even though it is a difficult subject for me, I have had nothing but support and
encouragement
• Found it at times to be a little rushed
• the content is great in volume, unfortunately you cannot comprehend all of it
and enjoy it
• enthusiastic tutor makes a course that does not really interest me more
enjoyable
• a huge amount is expected to be learned in a very short period
• I thought it was a lot of useless information
• I enjoyed doing this course although I found the information difficult to digest
• Some of the content was pretty boring
• Please try not to confuse us with teeny details.
• I didn't like this area of study because it is very difficult for me and makes me
always confused. However, I really enjoyed this class.
• I found this subject daunting and incredibly hard
• Certain lectures were pretty tough to comprehend. Though I am not sure if
going into details is particularly relevant.
• I did not want to take this subject; I was forced to do it.
• I just wish I had more time to absorb it, So much volume of new information to
be deciphered in too short a time
• I find this course was very hard and spend all my time studying it
• I did learn a lot and sometimes did find the content overwhelming
• I found a lot of the things that I had to learn were not useful to me as an R.N. It
might be if I decide to be a G.P. one day
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Similar student comments could be gleaned from any year of this course and
probably from other biophysical sciences courses in other nursing programs. The

criticism of undergraduate student evaluations is always that the role of the academic is to
provide direction. Indeed, it may be essential to lead the beginning students into areas
that are novel and may not have relevance to their immature conception of the role of the
nurse. The temptation on the part of the educator to adopt an "I know better what the
needs of a nurse will be " attitude is high thus maintaining a curriculum content that may
be, as the students describe, overwhelming.
Nevertheless, undergraduate student evaluations of the biophysical science in at
least one nursing education program are clearly commenting on perceived irrelevance,
level of detail and crowding in a subject which is supposed to be forging links with their
other nursing subjects and a scientific method of problem solving. These evaluations
would cause some disquiet to any nurse academic. However, the issue of relevance
becomes the source of considerable disquiet when it continues to be raised by students
who are also currently practising as registered nurses. Responses of this nature are
described in Appendix 2.
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Appendix 2. Returning students performance on diagnostic entry
tests.
The use of an assessment task as an entry activity into a course subject has the
advantages of establishing baseline performance and allowing, in the minds of the
students, an early appreciation of the required level of performance. Students frequently
equate evaluation with curriculum content and expected learning outcomes. This
phenomenon is well described by Ramsden, who states;
"From our student's point of view, assessment always defines the actual
curriculum. In the last analysis, it is where the content resides for them, not in the
list of topics or objectives "
(Ramsden, 1992)
Thus an early introduction to the assessment format for a subject relieves anxiety
for students by allowing them to understand at least one parameter of the subject. Human
Biology for Registered Nurses, a post-registration subject in the conversion programs at
the University of Sydney, has historically been perceived by students as a difficult
subject. Conversely, students also see the subject as interesting, important and clinically
relevant.
In 1997, the structure of the Human Biology for Registered Nurses subject was
altered. One consequence of this change is that all students were asked to complete a

diagnostic entry test. The exercise of all students completing the diagnostic entry test was
achieved with little resistance from the students, who being new to the tertiary sector
accepted this behaviour by the lecturer, now the author of this thesis. Students, on the
whole, made a serious attempt at the diagnostic entry test. A copy of the 1997 diagnostic
entry test is included in Appendix 2a.
A cohort of seventy-four students attempted the diagnostic entry test in 1997. Of
these, fifty-six students were identified from entry records as having completed hospital-
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based certificates, while eighteen held Diplomas in Nursing or Applied Science (Nursing)
prior to their entry into the program. Ten of the students were male, although it was not
predicted that this parameter would make any difference in their outcomes. Fifteen of the

students were in the second year of their program, but the bulk of the class was in its fi
semester. Four of the students were classified as international students, although many
more were from non-English speaking backgrounds.
The evolution of nursing education means that students with a hospital-based
certificate could have had up to ten years clinical experience, while students with a CAEbased Diploma could have had up to five years. However, overseas travel, motherhood or
a variety of other events may have reduced that clinical experience, so that varying
lengths of time and recency are found within the group.
The performance in the diagnostic entry test was uniformly poor. Overall marks
ranged from 0.5-40 of the available 70 marks. The mean was 10.3 and the modal mark
was 6. This performance was not really surprising, as it is related to concepts of the

retention of knowledge that are explored later in this thesis, but Was disappointing for th
lecturer. Selected questions show a continually depressing picture.
Question One asked the students to draw and label a normal electrocardiograph
trace. The average mark of 1.09 and a modal mark of 1.5 (from a possible two marks)
appear positive. However, this disguises a sub-group of 23 (31% of the cohort) who did
not attempt or scored zero on this question. The intent of this question was to ease the
student into the examination format with a simple and active response. Some variations
delivered by the students are given in Table A4 with a depiction of the expected answer.
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Question O n e addresses an important area of knowledge. T h e ability to recognise
normal from abnormal electrocardiographs on sight, literally when passing in the
corridor, may be life saving for some patients. The defence that cardiology is a specialist

area not shared by all nurses has little validity as assessment of the electrical activity o
the heart will occur in many clinical environments. Indeed, the normal electrocardiograph
trace has permeated much of society as the logo of the Heart Foundation and in the leadin vision for medically based television programs. A research project to compare the
performance of registered nurses with members of the general public was briefly
discussed and then forgotten, as there may be little benefit to nursing from such an
approach.

Table A4 Electrocardiograph traces from 1997 diagnostic entry test.

1.

2.

3.

4.

5.

Question Seven asked the students to describe the neural pathways for
transmission of pain. Here the average mark (0.5) was gained from five marks available.
The modal mark was zero. Pain is reported by most patients in hospital as a factor of their
stay. Pharmacological interventions administered by the staff intervene at various levels
of the nociception pathway. The side and toxic effects of any single drug can be reduced
if a combination of drugs acting at different levels of the pathways of pain transmission
where administered to the patient. Lack of this knowledge means that students could not
have given appropriate patient education and may not have given appropriate pain relief
to patients.
Question Nine involved the interpretation of a set of arterial blood gas results.
Three marks were available and an average of 1.1 was achieved. The modal mark was
zero and only eleven students gained more than half the available marks. The ability to
interpret arterial blood gases is highly contextual within nursing. Thus, practitioners in
acute care settings (emergency departments, coronary and intensive care areas) are
expected to perform this skill frequently while other registered nurses could reasonably
not interact with the process at all. Thus the modal mark of zero is not surprising as it
represents the prior experience of the students. Responses to this question raise questions
in relation to the contextual nature of nursing knowledge and the appropriate time for
teaching knowledge content.
Dividing the group according to previous academic preparation produced a
significant difference between the hospital-based and the diploma groups. In comparing
the two groups, the standard error of each mean was computed. These values were quite
small (Xi= 0.9570 and X2= 1.9656) suggesting a reliability of results. The subsequent T-
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test showed a highly significant difference between the two groups (t = 13.977, df 72).
While these figures could be taken as an issue for congratulation by some academics in
that the Diploma-educated registered nurses outperformed hospital-trained registered
nurses, the poor overall context of this performance must be remembered. Only one
registered nurse obtained a simple pass (50% i.e. 35 marks) on this test of basic
physiology, yet all were practising as registered nurses in some health care setting.
Therefore it is easy to develop the idea that a large amount of nursing care is being given
by registered nurses with very poor backgrounds in biophysical sciences. The impact, if
any, of this knowledge background on the quality of patient care has not been
demonstrated.
In repeated similar versions of this diagnostic entry test in 1998 and 1999, no
student in the post-registration conversion program achieved a simple pass. In 1999, the
use of a diagnostic entry test was expanded to include Bachelors qualified registered
nurses returning to undertake a Masters in Nursing (Critical Care) program. Within this
cohort of thirty-four students, no student achieved a simple pass with a range of marks
between 2 and 25.5 of the available 60 marks. The mean for the Masters group was 9.8.
In that year, the cohort of forty-seven students in the conversion program, all hospitaltrained, scored in the range of 0-17.5 with an average of 6.11 from the same 60-mark
paper. There is no significant difference between these groups. This finding was
surprising as an expectation of improved performance by the Bachelor-qualified group
electing to enter a Masters program was raised.
It appears that a considerable amount of the biophysical sciences content
presented to nurses during their pre-registration education is not recalled when the
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registered nurses present for further education. This is true of the cohort of hospitaltrained registered nurses returning to conversion programs, of the cohort of diplomaeducated registered nurses and, unfortunately, of the cohort of Bachelor-qualified
registered nurses entering a Masters program. The findings of this small study strongly
support the belief that a significant amount of content learned in undergraduate programs
is lost in the clinical area as all groups of registered nurses exhibited similar levels of
biophysical science knowledge.
These deficiencies in the knowledge of practicing registered nurses are of concern
as it is not difficult to make the leaps between the questions asked in the diagnostic entry
test and their clinical application. The use of the biophysical sciences by registered nurses
to underpin clinical nursing practice must be questioned, given these demonstrated
knowledge levels.
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Appendix 2a A copy of the 1997 Entry test for H u m a n Biology

H U M A N B I O L O G Y F O R REGISTERED N U R S E S
1997 C H A L L E N G E E X A M I N A T I O N
Student name ID No. _^___
Please answer the questions in the space provided.
NB. For presentation in the thesis, spaces have been removed.
Mrs Dorothy Brown was happily removing some chocolate biscuits from her gas
stove when it suddenly exploded, resulting in second and third degree burns to face
and arms. She is admitted to the accident and emergency unit in shock and severe
pain.

Q.l Mrs. Dorothy Brown is placed on an electrocardiograph (ECG) Monitor whic
showing tachycardic sinus rhythm. Draw and Label a normal E C G trace ( 2 marks)
Q.2 Complete the following table related to the activity in the heart ( 6marks)
Phase
P wave

Electrical activity

Mechanical activity

PR
segment
Q R S wave
ST segment
Twave
TP segment

You record Dorothy's blood pressure on admission as 70/40 m m H g
Q.3 Use equations to explain the association between blood pressure, cardiac
heart rate and stroke volume. H o w will Dorothy's heart rate and stroke volume be
affected by this blood pressure? (3 marks)
Q.4 Explain the effect that this blood pressure may have on the movement of fluids
between the capillaries and the surrounding tissues (3 marks)

Dorothy has been on your ward for four hours. She was catheterised on arriva
has not passed any urine.
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Q.5 Give one physiological reason w h y this has occurred. (2 marks)
Q.6 Discuss hoe hormones regulate the process of urine concentration. Describe h o w
these hormones are released and where they have their effect (6marks)
Q.7 Dorothy is in severe pain. Describe the nervous pathways used for pain perception (5
marks)
Q.8 Dorothy is stressed. Use a flow diagram to describe the negative feedback controls of
one endocrine hormone activated in the stress response (5 marks)
You notice that Dorothy is having difficulty breathing. Arterial blood gases show
the following results; p H 7.2, p C 0 2 5 0 m m H G , p 0 2 86 m m H g , H C 0 3 24 mmol/L.
Q.9 Interpret each blood gas result and identify Dorothy's condition (3 marks)
Q10. Describe h o w oxygen and carbon dioxide are exchanged between the alveoli and
the capillary in the lungs (3 marks)
Dorothy is unable to eat. A naos-gastric tube is inserted and enteral feeding
commenced.
Q. 11 Explain the digestion and absorption of fats, carbohydrates and proteins in the
gastro-intestinal tract (9 marks)
Q.12 Describe the use of glucose to produce energy at a cellular level (9 marks)
Loss of fluids from the burns has produced electrolyte imbalances leading to
disturbances of nerve impulse conduction and muscle contraction.
Q.13 Describe the process of
i)
conduction of a nerve impulse
ii)
connection of a nerve to a muscle
iii)
muscle contraction (9 marks)
Q.14 What product of the liver might assist in reducing this fluid loss? (1 mark)
Q.15 Describe the process of tissue healing in epithelial wounds such as burns (4 marks)
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Appendix 3 Graduate Students' perceptions of relevance.
A s cohorts of University of Sydney undergraduates are not convinced of the
relevance of biophysical sciences (Appendix 1) and currently practicing registered nurses
are unable to respond correctly to even simple questions related to nursing physiology
(Appendix 2), it is worth considering the reactions of some post-graduate students to the

question of what biophysical sciences are recalled as a result of clinical nursing practice
Post-graduate students, having self-selected for further study, represent the future
of nursing. They are an inappropriate sample of the total population of registered nurses,
as they have expressed an interest in further study and often have achieved a higher than
average academic score in order to gain entry to that study. Yet, this is precisely the
group of nurses who should be able to accurately articulate the application of biophysical
sciences to nursing.
In 1995 and 1996, post-graduate students undertaking "Biological Basis of
Nursing Practice", a Masters level elective subject, at the Faculty of Nursing, University
of Sydney were asked to complete an exercise in mind-mapping the scientific
underpinning of various aspects of human physiology. The process involved in the
mapping followed an interactive session in which students were able to identify
physiological concepts they believed were important to nursing. After identification of
concepts, large sheets of paper were labelled with a concept name and students circulated
around the sheets adding information they believed was important to the development of
that concept. Student responses were not edited in any way by the lecturing staff.
Students were encouraged to include anything they thought relevant and to develop all
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possible connections between information on the maps. The exercise was considered to
be finished when all students resumed their seats.
Although the cohorts for these classroom exercises are small, they are useful in
that they represent a microcosm of registered nurses. In 1995, eight students, with ages
ranging between 26 and 38 years, represented 4 Sydney-based undergraduate nursing
programs. In 1996, nine students, aged between 27 and 52 years, represented 4 Sydneybased and one Canberra-based undergraduate nursing program. Students from problembased learning environments were present in each cohort.
Mind maps are always difficult to represent in text as they can have multiple
linkages and a spatial arrangement that is lost when converting to text. An attempt to
capture the content of the mind maps is made in the following tables. The 1995 map and
the 1996 map for each concept are written into a column while the centre column

contains the areas which where included in both years. Salient features that are illustrate
by these maps include;
• Lack of consistent understanding of the components of a physiological construct.
• Significant preponderance of physiological concepts associated with
pathophysiologies.
• Absolute absence of physical science and chemical constructs.
• Medical model orientation.
Oxygenation (Table A5) and Metabolism (Table A6) are physiological constructs
which have been used for some time in undergraduate nursing courses and physiology
texts which are attempting to move away from a medical or systems based model e.g.
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Rutishauser (1997), although not all nursing programs are using such concepts in their
undergraduate teaching. Different cohorts of students have very different
conceptualisations of these basic constructs, reflecting what and how they were taught,
but the use of such concepts in other nursing situations must be of concern.
Communication between nurses and with other health professionals may be limited by
such differences in concepts and a process such as assessing the patient's oxygenation
status (Berger and Brinkman Williams, 1999) may not have a consistent meaning for
registered nurses.
The Oxygenation map (Table A4), for example, shows only three common
elements across the two groups of students. These are the nervous system control of
cardiac function, Haemoglobin and perfusion. In 1995, the students concentrated on
respiratory work and energy production while the students in 1996 found cardiac and
vasculature issues more important. A unified concept would need to include all those
elements. The Metabolism maps, developed over two years, showed even less agreement
on the nature of the underlying concept, again suggesting potential communication
difficulties for nurses.
Pathophysiologies were frequently the organisers used by students in the
construction of their mind maps. For example, shock, confusion, chest pain, pressure
areas and embolism show up on the Oxygenation maps while diabetes mellitus, thyroid
disease, cancer and inborn errors of metabolism are found on the Metabolism maps
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Table A 5 Oxygenation.
1995

Both years

1996

Cardiac FunctionHeart Nerve supply-Position

Cardiac Function

Cardiac Function/ Blood
Pressure.

Nervous system

Shock ~ Confusion Position
—
Maternal
influence on foetus

Heart- Vascular resistance
Cardiac
Volume

output-Blood
Haemoglobin

Haemoglobin
pain

Perfusion

Nervous system

Circulation
Haemoglobin
Perfusion - D e m a n d
Metabolic Status
Cellular
Adenosine
(ATP)

energy
Triphosphate

Diet
Hypoxia
distress

—

Chest

Perfusion
Mechanical ventilation
Non-perfusion— necrosis- pressure areas — wound
healing—oedema
Spontaneous Breathing
Mental Status

carbon dioxide (C0 2 )
Lungs
Gas Exchange - Carbon
dioxide — e n e r g y = A T P hypoxia - Hydrogen ions
- acidity — water —blood
gases
Saturation
Ventilation — airways —
atmospheric pressure —
air- oxygen - fraction of
inspired oxygen (Fi0 2 )
Respiratory Effort (work)
mechanics
of
Ventilation — neuro neurotransmitters

Arterial Blood gases
Oxygen
saturation in
arterial blood (S A 0 2 > —
equipment -fitting mask
-Continuous
Positive
Airways
Pressure
Erythrocyte Transport of
C02(ETC02)

ETC02
(Hb)

-

Haemoglobin

Vital Capacity
Temperature
Energy=ATP

Tidal V o l u m e

Diaphragm

Blood
vessels
Embolism

Photosynthesis
Pollution-cigarettes
Nitrogen
(Neyle and West, 1996)

Table A6. Metabolism.

Both years

1995
Regulation
Heat - TemperatureShivering
N o metabolism - death

1996
Sepsis - Cardiovascular
SystemHaemodynamics, shock
Reduced
Blood
Pressure ( B.P.)

Slow
rest-regeneration

Drugs
suppression

Fast

appetite

adrenaline
activity — lactic acid

Exercise - Respiratory

activity —
increased
Oxygen
need
increased heart rate,
Blood Pressure.

Disease ~ Diabetes,
thyroid, cancer
Breakdown
Inborn Error

Waste
Excretionwater - A T P

Diet ~ Output ~ renal - drugs

CO2

Food
Digestion — insulinglucose ~ glycogenosis

hormones

Fat ~ stored energy
Energy - A T P
Oxygen - waste

Pancreatic function ~

-

Diet Input - Gastrointestinal tract (G.I.T).
G.I.T.
functions
absorption ~ secretion
~ enzymes
Dietary
supplements
Iron, calcium, vitamins
and
minerals,
electrolytes.

(Neyle and West, 1996)

While students are not advised to exclude pathophysiologies from their work,
pathophysiology is a derived science and so cannot be used to adequately describe the
biophysical science that underpins the failure of adequate physiological function that
leads to the pathological expression. Anatomy, physiology and perhaps microbiology
have been subsumed into the pathophysiologies expressed.
Absence of physical science and chemical constructs is illustrated in all the maps
generated. While the chemical symbols, for example H+, pH, H20 can be found on the
maps, these are introduced in relation to other concepts e.g. arterial blood gas analysis,
and there is no indication that the students understand these to be chemicals or how they
function in reactions that underpin the results found on the printed set of blood gas
results. Physics also is significantly under-represented. Is, for example, the Fi02 (Fraction
of inspired oxygen) understood in relation to normal atmospheric pressure, oxygen
percentages and the changes in partial pressure, transfer across the alveolar-capillary
membrane, solubility and tissue perfusion which alterations in the Fi02 might make, or is
it simply an assessment that can be made of patients and recorded for comparison with an
expected norm?
This location on the map would have been an opportunity for the students
completing the mind map to include the gas laws (Boyle, Charles and Dalton), indicating
a relation of basic physics concepts to nursing as suggested by Kershaw (1989). The 1995
mind map suggests that the students understand some of this broader context for the
fraction of inspired oxygen (Fi02), but the 1996 mind map in relation to oxygen
saturation in arterial blood (SA02) suggests little understanding of the broader context of

296

this observation, as linkages on the m a p m o v e directly from the observation to the
technique of obtaining a arterial blood sample for assessment.
The preponderance of assessment and pathophysiology noted in the concept maps
suggests that these students work within a medical model orientation that could by
explained by the fact that most biophysical science texts and all medical discourse occurs
within a biomedical model. Nurses are describing the biophysical sciences within the
context in which these sciences are applied in the clinical area. However, the lack of a
consistent understanding of these basic concepts amongst groups of practising nurses is a
potential problem, largely due to the failure of communication that could result from such
differing conceptualisations. The lack of consistency of concepts and the inability to
place some items within a larger framework suggest that the graduate students'
understanding and recall of their undergraduate biophysical sciences is patchy and
incomplete. An alternative explanation is that their undergraduate education in
biophysical sciences was inadequate.
The incomplete and inconsistent nature of the mind maps produced by graduate
students can be used to support a significant increase in the teaching of biophysical
sciences in the undergraduate curricula. Wilkes (1990) and Kershaw (1987) support this
approach in their studies, illustrating the lack of knowledge of registered nurses in
relation to the biophysical sciences underpinning intravenous fluid therapy and noninvasive investigative techniques respectively.
The mind maps developed by graduate students support an argument that
anatomy, physiology and derived pathophysiology are the only sciences valued by nurses
in the clinical area. If this is not a perception shared by nurse academics, the
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responsibility must squarely rest on the academics to demonstrate the relevance of
biophysical science knowledge and to clearly illustrate that relevance during
undergraduate teaching.
The necessity of continuing to demonstrate relevance of the biophysical sciences
in the face of the secondary socialisation in the clinical area as demonstrated by the mind
maps of nurses currently practising within the hospital system must also be accepted by
nurse educators, or carefully inculcated knowledge will quickly be forgotten, as it is
never rehearsed. Conditions of practice that do not call for the explicit use of scientific
knowledge predispose nurses to the loss of considerable amounts of information that may
have been gained during their undergraduate education.
The use of concept maps to examine the biophysical sciences retained by postgraduate students showed a limited definition and understanding of biophysical sciences
from undergraduate nursing education, with a failure to develop concepts that could be
consistently applied to the description of nursing knowledge and activities. There was a
tendency to revert to a systems approach and a pathophysiological emphasis that does not
reflect the production of unique nursing knowledge. These issues are problematic for
nursing but give little direction to the development of nursing curricula. The question
remains whether these deficiencies in the knowledge of practising nurses could be
improved with the inclusion of more biophysical sciences in a more relevant teaching
mode or with less but highly targeted biophysical sciences.
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Appendix 4 Examination Papers from the Prince Alfred Hospital
School of Nursing.

$]rmtt gjfrrb- SStosjjita!

PRINCE ALFRED HOSPITAL

"NING S C H O O L FOR NURSES
•aining School for Nurses.
*mual Examination, Dec, 1894.
F I R S T

"^ 3E A B* .

Anatomy and Physiology.
What is the shoulder girdle?
U.J H o w is the skeleton of the upper limb attached to
that of the trunk ?
1
Compare the skeleton of the forearm with that of
the leg.
.xpiain shortly the following terms :
•1 Joint-Capsule
Diaphragm

ANNUAL 'EXAMINATION.
DECEMBER, 1891.

FIRST

TKAR.

Elementary Anatomy and
Physiology.
1 —Classify in a few words the different
,
nds L_of bones. Name the bones of the •' tlwidder
•" With
With which
which bone^o
boneiloes the tibia articulate I
„ .rile"
What are " true " and "fake"ribs!

[c] Lacteal
Duodenum
Ureter
l>] Arterial Blood
Eustachian T u b e
M

L

2.-What is lymph? What isUcteal! H o w
, the lymph circulation related to the blood
circulation 1

Excretion

Til Subclavian Artery
Lymph
[A] H O W does air c o m e to be drawn into the lungs in
breathing ?

3 — W h a t are teoretion. and excretum. Tell
*hat you know of the functions of the hver.

What are the chief objects attained by our breathing?
[c] Explain the Pulmonary Blood Circulation.
:ribe all the parts that m a y be seen b y looking into
the interior of one's o w n mouth with the aid of
a mirror
r 1

*

4 — W h a t happens to the blood (1) as it
passe. throSTtbeTungs, (2) as it passe, through
the kidney..

What is a Muscle, and h o w is it constituted?
Tell what you k n o w of the events that occur when
the forearm is bent upon the arm at the elbow-joint.
5 - N a m e the various parts of the alimentary
canal from the mouth downwards.
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PRINCE ALFRED HOSPITAL."
frinrt gilfrtij Ho^ifnl
TRAINING S C H O O L F O R N U R S E S
Annual Examination, Dec, 1894..

Training S&ool for Nurses.
ANNUAL EXAMINATION.
D E C E X B E B , 1891.

J^SRST

Y E A

S E C O N D

Materia Medica.

T E A R

Materia Medica.

1.—Define, with examples, the following terms :—
[A]
[B]

Hypnotic
Anodyne.

[ D ] Antiseptic
[ E ] Disinfectant

[c] Anaesthetic

[r]

1.—Name the different way. by which medicine may be introduced into the system. Discuss
briefly the methods of introduction through the skin.

Deodorant

2. In what way do antipyretics lower a patient's
temperature 1 W h a t are the m o r e commonly used antipyretics 1 W h e n are they best administered, and what are
the dangers which m a y attend their administration!..

2.—Certain circumstances modify or affect
the action of medicines. N a m e some of the more
important.

3. Through what routes are drugs introduced into the
system ? W h e n a medicine is given by the mouth, w h a t
conditions modify its absorption 1
4. State briefly what you know of baths, and their use

3.—What are the symptom, of opium
poisoning, and how would yon treat such 1

in treatment of disease
5.—What would you do in the absence of a doctor in *
case of poisoning 1

4.—What are the actions of the Bromides 1

[A] By Morphia
[B]

B y Carbolic Acid

PRINCE ALFRED HOSPITAL.
TRAINING SCHOOL FOR NURSES.

Annual

Examination:
6.—Briefly state how you would act in cases
of poisoning from the following :—
Perchloride of Mercury
Carbolic Acid
Chloral Hydrate
Cocaine.

SECOND YEAE.

OPHTHALMIC

1

5.—Give definitions of the following, with
examples of each :—
Antiseptic
Disinfectant
Deodorant

NURSING.

H o w would you prepare a patient
for cataract extraction 1

What

care

after

would 1>e required

the operation 1
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W h a t precautions would you take
in treating
rtnktlialmia V

a case of purulent

PRINCE ALFRED HOSPITAL.
PRINCE ALFRED HOSPITAL.

Training School for Nurses.

Training School for Nurses.

ANNUAL EXAMINATION.
D E C K K B K * , 1891.

ANNUAL EXAMINATION.

S E C O N D

K A R .

DBOKJCBK*, 1891.

Surgical Nursing.
SECOND T3SAR.

Medical Nursing-.

I-—How would yon know by examining a
patient'sfingerthat it is in a condition of Acute
Incarnation t

1.—For what purposes are Enemata or Injections used 7 H o w would you give a nutrient enema ?

2.—What are the chief characteristic symptoms and signs of Scarlet Fever, and the chief complications t

3.—You are nursing a case of typhoid fever—
describe briefly what your duties would be, and
what you would specially put down in your note
book for the guidance of the medical attendant f

4.—What would lead yon to think that a
patient was passing blood by the bowel 7. What
medicines, &c., cause the stools to assume a dark
character 1

6.—Under what conditions are bed sores
mostlikely to occur, and how would you endeavour
to prevent them, and how would yon treat them if
formed.

2.—What is a Poitoned Woundl
Supposing you are requested to dress a wound of the
leg Ateptieally, what would you do before removing
the soiled dressings from the leg and exposing the
wound 1

3.—Describe fully how you would prepare
new sponges for use during an operation 1 In what
kinds of operation, and for what reasons would you
consider it advisable to use swabs of absorbent
cotton wool in preference to sponges ?

4.—What are the chief points to be borne in
mind in nursing and dressing cases of Burnt 1
Why is it not advisable to nurse case, of
severe and extensive burns in a general surgical
ward i

5.—In nursing a patient suffering from Acute
Purulent Ophthalmia of the right eye, what precautions would you t ake to prevent the disease
attacking the patient's sound eye or the eyes of
other nersons 1

6.—Suppose you are in a private house for
the purpose of nursing u patient about to undergo
an operation for Empyema, state what you would
do on thy day before the operation.

301

•'•^^^^fm^^m'^^mm^mm^m^mm^^''

PRINCE ALFRED HOSPITAL.
TRAI^IfiG S C H O O L F O R N U R S E S
Training School for Nurses.
Annual Examination, Dec, 1894
\

SKCOJSTEI
Medical

YEAR.
Nursing.

1.—You arc nuisiug u case of scarlet fevt-r—what mo

ANNUAL EXAMINATION.
DECEMBER, 1891.

S E C O N D

T K A R .

Nursing of Children.

the chief complications of tliisdiscit.se, and wha: precautions
need you take to prevent others being attacked )
2 —In a case of typhoid fever what should wu be on the

1.—Given a child w h o will not, or cannot
swallow—Describe the various methods by which
yoa would feed it.

look out for ? Draw up a typical temperature chart, and
briefly describe the most suitable diet, and the ordinary
method for reducing the temperature.
3.—What is the effect of continuous high temperature on
the various systems, especially the nervous, respiratory,
circulating, urinary, &c.

2.—Can you mention any drugs, to the action
of which children are particularly susceptible, and
any which they bear in large doses.

4.—Under what condition may nutrient ecemata. be
required ? How should you administer them 1 What are
the ordinary ingredients used 1
5.—Explain the following terms : " Crisis,1' " Lysis,"

3.—What quantity would you inject as a
nutrient injection into the bowel of a child'of two
years old. If the bowel were very irritable what
addition might you make to lessen the irritability 7

"Incubation Period," "Remittent and Intermittent Fever,"
" Hyper-Pyrexia," " Syncope r' and " The Typhoid State."

Surgical Nursing.
1.—[A] HOW do you distinguish arterial from venal
hemorrhage 1

[B]

4.—About how many motions ought a healthy
infant to pass in the 24 hours f If you were giving
cod liver oil to a child, you would examine its stools,
and for what reason 7 What would be a fair dose
of castor oil for a child about one year old 7

Describe the process b y which nature stops the
bleeding from a wounded blood vessel.

[c] What would you do to stop the bleeding in the
case of ruptured varicose vein of the leg I

2-—What signs and symptoms in a patient would indicate

5.—if you have a case of constipation in a
baby or young child, mention all the general means
yon would employ to overcome the condition: In
the intestinal disturbances of teething children,
what would be a wise plan of dieting 7 and, in the
commencement of the trouble, when loosenes* of the
bowels has just set in. what would suggest itself to
yon as thefirstmedicine to administer 7

that a recent wound had become septic f
3.—Describe in detail a nurse's duties in a case of shock or
collapse, the result of severe scalds of chest and
abdomen.
4. W h a t are the chief points to bear in m i n d in nursing a
patient after the operation of excision of the tongue 1
5—What is a compound dislocation! Why is such an
injury usually considered to be,of a very serious
nature!
\
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Pvine'z Alfred Hospital.
TRAINING SCHOOL FOR NURSES.

ANNUAL EXMAM-Deciber, 1895.
S B O O N D

PRIJTCOl^TO-fcrTi^
Training School for Nurses.

TT:EJ_ajEl.

ANNUAL EXAMINATION.
DECEMBER, 1891.

IVIEDlCAll tfU$SItfG.
T B I A D
I. W h a t are the chief compluntiona to |..,l< afU'r

BAR.

Nursing of Insane, Delirious
and Nervous Cases.

(1.) Typhoid Fever.
(2.) Scarlet Fever.
(3.) Measles.

You are engaged to nurxe a oaso nf

.Siwli't

HVvi-r in

private—-atate what precautions you would talo>
in the way of disinfection, and in tin* Jirrimj^wments of the room. ^

3. W h a t

are the c o m m o n

methods

employed

Dose thi; Jlhht 8 J r m P t o n M would lead you to suppose that jou were nursing a case of
(a) Nervous disease
(b) Mental disease

for the re-

duction of high temperature* ?
What are the indication** for the uae of stiniHleutK r

and state W e A v t J T ™ W i t h typical c o n ^'«ons.
7
C mana
dittos.
6 e m e n t of such con,

$xmtt Jllfrrt f osjital
TRAINING SCHOOL FOR NURSES
Annual Examination, Dec, 1895.
SECOND

-ightiirm?tetrSrt4thenem,us *****

TmATt.
I ™ * - 4 - . T N a n , etoek>nds of delirium, and describe

Sty

management f

° * ««• borferSTS

Surgical Nursing.
I. (A) State the different methods employed to atop
bleeding from a wound on the surface of the body.
(B)What would you especially attend to in the nursing
of a eaae of concealed haemorrhage after an injury to the
cheat 1
2.—Explain the following term :—
(A)

Traumatic Fever

(»)

Inflammatory Fever

i«,.i. £ ' H W h 8 t ^ ? m , a > a n d >» what disease is it
likely to be present f
«,

(c) Septio Traumatic Fever
(D)

Septicaemia

(l) Fyonnia.
S.—State the four conditions neceaiary in order that
microbes or diseased germs m a y grow and thrive.
W h a t is an antiseptic 1
Name the principal antiseptics used in the treatment of
wounds, stating which are poisonous w h e n taken internally.
4, State in detail how you would prepare a patient for
the operation of Amputation of the Foot.
What are the chief points to bear in mind in nursing
a case of Fracture of the F e m u r complicated with bed sores
in an aged patient

0-
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PRINCE ALFRED HOSPITAL.

yprina J U f c ^ f ^
TRAINING f C H O O J L J O R N U R S E S

Training School for Nurses.
ANNUAL EXAMINATION.

Annual Examination, Dec,}*18Q&mm>

DECEXBEE, 1891.

THIRD YEAR.

THIRD

TTEAI*.

Gynecological Nursing.

1.—If asked to prepare a patient for abdominal
section, what would you do 7

Massage and Electricity.
1.—State as fully as possible h o w you would

perform

massage of the lower limb after a case of fracture of the
upper third of the femur.

2.—Describe a Galvanic Battery, and explain the

2.—State how you would prepare the operation room for the above-mentioned operation, and
also what articles would you consider it necessary
to bave at hand.

following terms:—
Constant Current Chatode
Interrupted Current Electrode
Anode Rheophotes.

3.—If told to pass a catheter upon a female
patient—describe fully the mode of procedure you
would adopt

3 —Enumerate the different procedures usually adopted
in the performance of Massage, and state what is meant
by the terms centripetal and centrifugal.
4.—In what diseases are the forms of Electricity uaoet

4.—In the after treatment of a case of
abdominal section what symptoms would suggest
that the case was not progressing favourably f

often used, and in what are the results most beneficial.

5.—What do yon understand by the true
Pelvis? Wherein dots the pelvis in the female
subject differ from that in the male 1
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Appendix 5. Alternative teaching Strategies for teaching biophysical
sciences in nursing programs
Author(s), years
Bishop, 1994
Bocher and Neill, 1990
Loh, 1992
Brown, 1990
Edwards, 1992,
Edwards, 1994
Mishra and Stewart, 1994
Gilham, Berk, Hill and Hall, 1996
Bullivant, James, McAuliffe and
Whelan, 1994
Caon and Mayne, 1992
Cooper, Bicknell and Leigh, 1994
Cooper, Lewin, Hardy and
stuurop-wiffen, 1994
Neyle and West, 1998
Critch, Howitt, Lilly, Manser and
Michelien, 1990
Degebarielle, 1994

Hamilton 1990
1998
Hargreaves, 1994
Lumb and Strube, 1990
Lynch and Fisher, 1994
Marsh, 1996

Teaching Methods
Laboratory resource sessions
Peer tutoring

Subject Area
Microbiology, immunology
All sciences

Computer based tutorials

Chemistry
Biochemistry,
Anatomy and Physiology
All sciences
Mathematics
Chemistry

Practical demonstrations
Study skills workshop prior to
entry
Concept mapping

All sciences

Use of clinical experts as
lecturers
Use of science lecturers as
clinical supervisors in nursing
placements
Learning Contracts
Global Imaging satellite
information
Tutor triggered discussion groups
Story telling
Student journals
Periods for reflection during
lectures
Poster presentations

Pharmacology

Narendranathan and Jeyaseelan,
1994
Neill, 1992
Case studies
Hamilton, 1992
Jeavons, 1994
Hamilton, 1996
Lee, W o o d m a n , Balnave, Knight,
Hettiaratchi and Batmanian, 1996
Reid and Allnutt, 1996
Smal group work and weekly
mini-quizzes
Thalluri and Porter, 1990
Fully integrated problem based
Norris-Smith and Hardy, 1992
learning
Don, 1994
Bullock, Manias and Bennett,
1996
Pillar and Porter, 1990
Videodisc
Seddon, 1994
Dissection using animal models
Slack-smith and Fox, 1992
Guided self-study
Turner, 1992
Role Play
Verrinder, 1994
Linear Learning programs

Physiology

All sciences

All sciences

All sciences
All sciences
All sciences
Physiology
All sciences
Microbiology
Pharmacology
All sciences
Nutrition
Pathophysiology
All sciences
All sciences

All sciences
Anatomy
Biochemistry
All sciences
Biochemistry
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Appendix 6. The ANRAC Competencies, 1990
Competencies for the registered nurse in recommended domains
Prerequisites for registration
Successfully completes an approved educational program
Fulfils the assessment requirements of the nurse registering authority
Professional/Ethical Practice
1. Demonstrates a satisfactory knowledge base for safe practice
2. Functions in accordance with legislation and c o m m o n law affecting nursing
practice
2.1 Demonstrates a knowledge of legislation pertinent to nursing practice
2.2 Demonstrates an awareness of the legal implications of actions taken in
nursing situations
2.3 Fulfils the duty of care in the course of practice
2.4 Demonstrates knowledge of policies and procedures that have legal
implications for practice
2.5 Intervenes w h e n policies or practices m a y impede care or contravene the law
2.6 Responds appropriately to instances of unsafe practice
3. Protects the rights of individuals and groups
3.1 Demonstrates knowledge of the rights of individuals/groups in the health
care setting
3.2 Recognises w h e n policies or practices impinge o n the rights of
individuals/groups
3.3 Serves as an advocate w h e n the rights of individuals/groups are
overlooked
3.4 Ensures confidentiality of information
3.5 Acts to maintain the rights of individuals/groups
4. Demonstrates accountability for nursing practice
4.1 Accepts responsibility for o w n actions
4.2 Clarifies unclear instructions
4.3 Questions interventions which appear inappropriate
4.4 Makes sound independent clinical judgements
5. Conducts nursing practice in a w a y that can be ethically justified
5.1 Complies with the professions' code of ethics
5.2 Demonstrates knowledge of contemporary ethical issues
5.3 Engages effectively in ethical decision making
5.4 Maintains an effective process of care w h e n confronted b y differing values,
beliefs and biases of the client
5.5 Responds appropriately to instances of unprofessional conduct
Reflective Practice
6. Recognises o w n abilities and level of professional competence
6.1 Practices within the limits of o w n abilities and qualifications

6.2 Consults with an experienced registered nurse w h e n nursing care
requires expertise beyond o w n abilities and qualifications
6.3 Consults with other health care professionals w h e n patient needs fall outside
the scope of nursing practice
7. Acts to enhance the professional development in self and others
7.1 Uses professional acceptable standards of practice to assess the
performance of self and others
7.2 Identifies areas where professional growth can occur
7.3 Recognises the need for continuing education
7.4 Contributes to the learning experiences of colleagues
7.5 Enhances the professional development of others
7.6 Participates in the activities of the profession
8. Recognises the value of research in contributing to developments in nursing and
improved standards of care
8.1 Contributes to the process of nursing research
8.2 Incorporates research findings into nursing practice
13 Promotes research designed to improve nursing practice
Enabling
9. Maintains a physical and psychosocial environment which promotes safety, security
and optimal health
9.1 Acts to prevent or minimise risk to individuals or groups
9.2 Provides for the comfort needs of individuals
9.3 Establishes, maintains and terminates caring, therapeutic and effective
interpersonal relationships with individuals or groups
10. Acts to enhance the dignity of individuals and groups
10.1 Involves the individual/ group as an active participant in the process of care
10.2 Respects the values, customs and spiritual beliefs of individuals and groups
10.3 Provides for the spiritual, emotional and cultural needs of
individuals/groups
10.4 Applies strategies to promote self-esteem, including identifying and using
appropriate support networks
10.5 Identifies situations which m a y threaten the dignity and integrity of, and
takes appropriate action on behalf of, individuals/groups
11. Assists individuals or groups to m a k e informed decisions
11.1 Recognises the need for individuals or groups to receive information
concerning health care
11.2 Ensures that individuals or groups receive and understand relevant and
current information concerning health care
11.3 Provides or arranges for consultation to assist individuals or groups to m a k e
informed decisions regarding health care
11.4 Encourages and supports individuals/groups in decision making
12. Communicates effectively and documents relevant information
12.1 Communicates effectively with individuals or groups and with
other
members of the health care team
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12.2 Utilises effectively formal and informal channels of communication within
an organisation
12.3 Demonstrates a problem-solving approach in documenting relevant
information
12.4 Contributes to the establishment, maintenance and closure of accurate, clear
and current client records within a legal and ethical framework
13. Effectively manages the nursing care of individuals or groups
13.1 Organises workload to ensure that planned nursing care for individuals and
groups is effected
13.2 Delegates to other nurses activities commensurate with their abilities and
scope of practice
13.3 Supervises aspects of care delegated to enrolled nurses
13.4 Facilitates coordination of care
13.5 Ensures continuity of care
13.6 Utilises resources effectively and efficiently
13.7 Responds effectively in unexpected or rapidly changing situations
Problem framing and solving
14. Carries out a comprehensive and accurate nursing assessment of individuals and
groups in a variety of settings
14.1 Uses a systematic approach in the process of assessment
14.2 Assesses the health and functional status of individuals and groups
through interaction, observation and measurement
14.3 Analyses data and identifies findings
15. Formulates a plan of care in consultation with individuals/groups taking into account
the therapeutic regimes of other members of the health care team
15.1 Establishes priorities for resolution of identified health needs
15.2 Identifies expected outcomes including a timeframe for achievement
15.3 Develops and documents a plan of nursing care to achieve optimal health,
habilitation, rehabilitation or a dignified death
15.4 Identifies criteria for evaluation of expected outcomes
15.5 Plans for discharge and follow-up care
16. Implements planned care
16.1 Implements planned nursing care to achieve identified outcomes
16.2 Utilises acceptable principles in nursing interventions
16.3 Educates individuals or groups to maintain and promote health
16.4 Implements habilitation/rehabilitation programs
17 Evaluates progress toward expected outcomes and reviews plans in accordance with
evaluation data
17.1 Determines the progress of individuals or groups towards planned
outcomes
17.2 Assesses effectiveness of nursing care in achieving planned outcomes
17.3 Determines further outcomes and nursing interventions in accordance with
evaluation data
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Teamwork
18. Collaborates with the health care team
18.1 Recognises the role of members of the health care team in the delivery
of
health care
18.2 Establishes and maintains constructive relationships with colleagues in the
nursing team
113 Establishes and maintains constructive relations with members of the wider
health team
18.4 Participates in patient care conferences of the health care team
18.5 Collaborates with other members of the health care team in decision making

The above domains are copyright to the Australian Nursing Council Inc.
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Appendix 7 Example of completed observation study
O B S E R V A T I O N FIVE
, First employed January '92
Name of Participant
Hospital A, Ward General Surgical 30 Beds
Educated; U T S
Patient Allocation; 6 female patients
Note; some assistance available from Enrolled Nurse allocated to 12 patients
ACTIONS
EQUIPMENT COMMENT
TIME
1300

1305

1310

1315

1320

1325
1330

1335
1340

Meeting with Nurse Unit Manager (NUM)re
rotation to another ward, Preparing linen,
Asked to collect patient from theatre, collects
vomit bowl
Walks to theatre, accepts handover of patient,
some problem with medication chart,
Resident Medical Officer (R.M.O.) to
qualify, chart altered
Assists patient to transfer back to bed,
discussion with wardsman re patient
positioning, talks with patient re pain relief"
wait till I settle you", tidy up patient g o w n
and bed area
Spyghmomam
Taking patient observations, removes dirty
linen to pan room, check paperwork,
ometer,
discussion with patient visitor re the state of
Thermometer
the wound, record observations, walk to
nurses station, collect board for fluid balance
chart and other paperwork, returns patient
notes to office, takes blood pressure
Records blood pressure, collects equipment
for cleaning wound. Questions another nurse
(peer) re removing or re-inforcing existing
dressing.
Re-inforces existing dressing and cleans
surrounding skin
Removes and cleans dressing equipment,
handwash, collects equipment to wash
patient, called by N U M to locate missing
needle in the Preparation R o o m
Returns to patient, assists patient to sit up in
bed, wash and change nightgown
Patient vomits once, assisted with bowl,
changes bed linen, responds to patient request
re number of blankets, patient complains of
feeling hot
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TIME
1345

1350

1355

1400
1405

1410

1415

1420

1425
1430
1435
1440
1445
1450
1455

ACTIONS
EQUIPMENT
Repositions bed, removes dirty linen, collects
another vomit bowl and empties first vomit
bowl, handwash, queries with another nurse
(peer) the availability of Eythromycin cream,
reads patient notes
Writes return to ward report on postoperative patient, checks o w n patient name
list, writes new patient list
Responds to a question per phone re the
expected time of return of a patient from
theatre, not helpful answer
Continues to write up name list, returns to
post-operative patient(1404)
Checks Intravenous therapy (IV), cannula site Intravenous
and drip rate, takes and records pulse and
fluid
blood pressure, collects bedpan in response to administration
patient request, places patient on bedpan,
equipment
advises patient to "buzz" when complete
Checks paperwork, advises patient re the
positional nature of the IV. Assists patient off
bedpan, to panroom, measures amount,
handwash, records urine output and checks
other paperwork, checks IV
Trying to establish which R M O is attached to
specialist Visiting Medical Officer. Leaves
note for R M O re need to resite IV, Checks
availability of Erythromycin cream in fridge,
collects equipment for mouth care
Attends mouth care on post-operative patient,
talks with patient re need for further reinforcement of dressing, returns to nurses
station, writes requisition for Erythromycin
cream, tidying of nurses station, gives patient
chart and requisition to ward clerk, attempts
to locate R M O (has left the ward)
To nurses station, arranging a social outing,
checking roster re timing of outing
Checking roster re timing of outing
Hunting up day staff member to give report,
report commences (1436)
Report continues
Report continues
Report continues
Report continues, to afternoon tea (1457)

COMMENT

R M O present
on ward

" Thanks for a
fast report"
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TIME
ACTIONS
1500 Afternoon tea
1505 Afternoon tea
1510 Afternoon tea
1515 Afternoon tea
1520 Afternoon tea
1525 Afternoon tea, return to ward (1527), Respond
to post-operative patient buzzer, request for
analgesia, to nurses station, checks allocation,
checks availability of linen

1530

1535

1540

1545

1550

1555

1600

1605

EQUIPMENT

COMMENT

intravenous
infusion
pumps

Allocated six
patients,
multiple IVs,
2 with pumps,
3 without
day staff n o w
off duty

Checks with other nurse (peer) re analgesia for
post-operative patient, collects equipment,
Pethidine lOOmg dispensed from drug cupboard
Prepares Pethidine, checks with other nurse
(peer), administers into patients leg, assists
patient to sit up in bed, checks paperwork.

Original
request 1310,
second request
1527

Patient reports feeling sick, aspiration of
naso-gastric
tube
nasogastric tube, advises patient re breathing
technique for relaxation to assist pain control,
patient reports 'sticky'mouth, mouth care using
glycerine and lemon swabs, handwash
Directing Enrolled nurse re duties, talking with
post-operative patient- ? more settled, takes and
records pulse, B P and temp, checks
JV,compares with orders
Reminds Enrolled nurse re the date, responds to
patient cues with a vomit bowl, patient actually
coughing up mucus, checks and records BP,
Assists patient to clean teeth at patient's
request, advises patient re deep breathing (very
nervous patient), mouth still 'dirty', prepares
equipment for glycothymol wash
Administers glycothymol mouth wash, another
nurse (peer) assists, patient advised to gargle to
try and remove mucus at back of throat, seems
to bring some relief, patient rolled, pressure
area care attended, repositioned
Collects urinary bottle to empty drainage bags, wound drains
measures and records on fluid balance chart
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TIME
1610

1615

1620

1625
1630

1635
1640
1645
1650
1655

1700

1705
1710,
15,20
1725
1730

ACTIONS
EQUIPMENT
Chatting with Patient 2, questions re dressing,
checks paperwork, chatting with Patient 4,
chatting with Patient 3,checking re pain,
checks drain entry sites.
Collects urinary bottle to empty drainage
bags (Patient 3), measures and records on
fluid balance chart, checks paperwork
(Patient 4)
Patient 5 dressing has fallen off, handwash,
discusses with patient the use of a
conforming bandage, decision to defer redressing wound until after medication round
Collects trolley for medication round,
commences round going to each patient bed
Medication round complete, no tablets to be
given, returns equipment, discussion with
other nurse (peer) re taking d o w n a dressing
(Patient 2) for R M O to see, decide to wait
until R M O is on the ward, collects equipment
to restore dressing Patient 5
Attends dressing Patient 5
Dressing continues, advises patient re cold
solutions
Dressing continues, taping dressing
Dressing continues, bandaging
Dressing continues, bandaging. (1656) patient clip removers
requests toilet, assisted onto c o m m o d e and
wheeled to toilet. Checks dressing Patient 2
( R M O present), gets clip removers, assists
R M O with removal of clips,
Continues to assists R M O with removal of
clips, directions from R M O re dressing
technique. Clears equipment and prepares for
new dressing (Patient 2)
Attends Patient 2 to complete dressing
Dressing continues

COMMENT
First contact
with any other
allocated
patient

wound
exposed,

exposed for 15
minutes

no handwash
between two
dressings

Clears equipment, handwash
Rinses sterile scissors, places in o w n pocket.
Patient 4 discharged (day surgery), strips bed,
returns equipment to nurses station.
C o m m e n c e s paperwork on discharged patient
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TIME
1735
1740

1745

1750

1755

1800
1805
1810
1815
1820
1825
1830
1835
1840
1845
1850

1855

ACTIONS
EQUIPMENT
Paperwork for Patient 4 discharge continues
Paperwork for Patient 4 discharge continues,
patient discharged without post-operative
void recorded. Consults with senior nurse, no
further action "If she gets into trouble, she'll
c o m e back" Responds to buzzer Patient 1,
nauseated by the arrival of dinner, vomits
Tries to encourage Patient 1 with diet,
reminds patient of the time taken for pain
injections to work, removes vomit bowl and
cleans, some tidying in the panroom,
handwash, returns to patient 1, checks and
refills IV, adjusts drip rate
Checks other patients re ability to eat diet
provided, checks TV orders (Patient 1),
obtains next litre of fluid
Assists Patient 1 with wash and bed change
following bout of faecal incontinence,
bedmaking assisted by Enrolled nurse
Removing equipment from bedside, assisting
patient to place nightgown over the TV.
Removing equipment from bedside, assisting
patient to place nightgown over the IV.
Re-establishing TV, Handover to relieving
nurse (peer), 1812 to dinner
Dinner
Dinner
Dinner
Dinner
Dinner
Dinner
Dinner
Return to ward, respond to Patient 1 buzzer,
checks IV, assists patient to vomit, checks
medication chart re patient's request for pain
relief, takes pulse
Collects c o m m o d e chair for Patient 2, assists
patient to the toilet, Assesses Patient 1 pain
relief order (runs out overnight)

COMMENT

no mouthwash
after
vomiting,at
two hours
post-injection
an unlikely
explanation
Fluid chosen
later found to
be incorrect
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TIME
1900

1905
1910
1915
1920
1925
1930

1935

1940

1945
1950
1955
2010

2015

2020

ACTIONS
EQUIPMENT
Visitor enquiries x 2, chasing other nurse to
answer those enquiries and to obtain keys,
talks with R M O per phone re medication
order for Patient 1
Collects and provides n e w oxygen tubing
Oxygen tubing
Patient 2
Replaces tape on naso-gastric tube Patient 1
Pages R M O re Buscopan for Patient 1
R M O arrives, accompanies R M O to see
Patient 1
Prepares Pethidine, signs out with other nurse
(peer)
Administers Pethidine (Patient 1) (1931),
Discusses with patient 2 the "need to take
Becotide all the time not just w h e n wheezy',
records administration of Pethidine
Notices that the IV fluid previously prepared
is incorrect, returns this flask and replaces
with another, checks n e w flask with other
nurse (peer) and puts up, records n e w flask
on fluid balance chart
Refills TV and establishes rate, offers Patient
1 ice to suck and warns of upcoming pressure
area care, consults with other patients re
returning to bed
T o toilet (self), reading notes Patient 1
Writing evening report, Patient 1
Supper
Check paperwork Patients 5,6 - no action,
Check paperwork Patient 2, deliver bedpan at
patient's request, (Enrolled nurse with patient
3), talk to Patient 1 re efficacy of pain relief,
take temperature and pulse, record
Attends IV (Patient 1), prepares equipment
for aspiration of naso-gastric tube, aspirates
naso-gastric tube, Patient 1 complains of
chest pain. Nurse questions re radiation
(going up into left shoulder), previous attacks
(nil). Patient complains of sweating.
Verbalises concern re aspirate, appears to
have changed colour, ? increased bile
content, Takes B P (Patient 1), and records,
returns buzzer to the patient

COMMENT

41 mins from
request

See 1750

gloves worn
for all contact
with body
fluid
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TIME
2025

2030

2035

2040

2045

2050

2055

2100

2105
2110
2115

2120

ACTIONS
Talks with Patient 1 re chest pain, offers
mylanta. Patient believes pain of cardiac
origin Pages R M O , checks medical
records,(asthma, congestive cardiac failure as
well as presenting surgical problem)
Attends patient 1 with R M O , for Anginine
and oxygen, collects medication and oxygen
tubing from various parts of the ward,
delivers Anginine
Walks length of ward to collect oxygen
cylinder, assembles, cylinder empty (not
marked), phones for wardsman
Checks paperwork Patient 3, assists to m o v e
to a more comfortable position, checks drains
for Patient 3
Administers oxygen to Patient 1 at 4
litres/minute per venturi mask
Collects paperwork Patients 5, 6, returns to
Patient 1 to assess results of oxygen and
Anginine on pain (minimal relief), Checks IV
Puts up TV Metronidazole, adjust rate to be
complete in one hour, record on fluid balance
chart, checks medication order with nurse in
charge
Prepares subcutaneous Heparin injections x
2, administer one to Patient 5 and the other to
Patient 1. Notified by nurse in charge of n e w
admission via Casualty
Removes equipment from injections,
prepares TV keflex for Patient 1
Administers TV Keflex via the metriset
Patient 1 complaining of abdominal pain,
reminded re deep breathing. Adjusted drip
rate and checked paperwork (Patient 1),
checked Patient 2 to see if the noise was
disturbing, general clean up of room,
removes equipment from IV injection.
Collects thermometer for n e w admission,
checks with other nurse (peer) re status of
thermometer already at bed. 2124
commences night sedation round.

EQUIPMENT

COMMENT

12 minutes
after reported
pain
Oxygen
cylinder

Venturi Mask

27 minutes
after reported
pain.

drug
administered
before
checking
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TIME
2125

2130

2135

2140
2145

ACTIONS
EQUIPMENT
Administers medications to Patient 5,
responds to patient request to put bed rails
up. Medication round taken and completed
by other nurse (peer)
T o nurses station, verbal report to nurse in
charge, check TV Patient 1 (still positional but
not changed since return from theatre, checks
Ventolin with other nurse (peer), other nurse
administers
Removes drainage bottle from suction
Suction
equipment (Patient 1), measures, empties and equipment
replaces, re-establishes suction drainage,
records onfluidbalance chart, checks
paperwork Patient 1, removes equipment
from bedside
Checks location of other staff, goodbyes
Off ward

COMMENT

will be
repeated to
night staff at
2300
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Appendix 8 Instructions to the participants in Focus Group
Techniques
Aim
The purpose of this exercise is to develop an undergraduate science curriculum which
ensures a betterfitbetween the curriculum and the expected practice of n e w graduates.
Introduction
The

nominal group technique was developed by Delbecq and associates as a

method of problem-solving especially useful in the education, health and social services
area. Members of a nominal group are selected for their specific expertise and in the hope
that the group will represent a particular discipline, in this case nursing, well.
Y o u are asked to look at each of the factors identified in previous stages of the study,
and develop a concept m a p using the hierarchical structure which was developed by Novak
et al. (1983) from the work of Asubel on meaningful learning
Steps in the process
1. Working alone, write on the cards available as m a n y pieces of information from
anatomy, physiology, physics, chemistry, pharmocology, microbiology, pathophysiology
and nutrition as you can which you believe are needed for the n e w graduate to understand
the item under consideration. Each piece of information is recorded on a separate card.
2. Still working alone, arrange the cards into a hierarchy of M U S T K N O W , N I C E T O
K N O W and IF T I M E P E R M I T S . If this process of classification highlights any gaps feel
free to add extra cards to your work at this time.
3. W h e n ready join other members of the group. The objective here is to add A L L cards
together in the hierarchy described.
4. The additive process should be co-operative. Cards which are identical in content need
only be recorded once. However, even minor variations should be recorded separately so
that the full diversity of peoples' thought is on record.
5. If any cards are left over at the completion of the additive process, a reason for their
exclusion should be recorded.
6. Time is not critical to the process

7. HAVE FUN.
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Appendix 9. Critical incidents from Observation Studies
Medications/drugs
Intramuscular injection into thigh
1.
Completes scheduled medication round, no tablets required
2.
Checks medication charts re prn medications for pain relief
3.
Page resident re medication order for nauseated patient
4.
Prepares l O O m g pethidine, checks and records with second R N
5.
Discusses with patient the need to take 'Becotide' "when wheezy"
6.
Administers sub-lingual 'Anginine'
7.
Prepares and administers sub-cutaneous heparin x2
8.
Prepares IV Keflin for addition to intravenous therapy, completes
9.
additive label
10.
C o m m e n c e s general medication round, completed by other R N so
that all nurses can get off on time
Checks Ventolin dose with other R N , other R N administers
11.
Drawing up morning 'insulins' (three patients). Checks with other
12.

RN

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Administers 'Insulin' by sub-cutaneous injection
Dispenses oral 'DaoniP for patient to take before breakfast
Completes 8 a.m medication round
Prepares and administers intramuscular Maxalon
Checking paperwork all patients to restock the drug drawer from
the imprest cupboard
Preparing Intravenous antibiotics (Penicillin, Flucloxacillin and
Ampicillin) Reconstitutes Penicillin and Flucloxacillin with sterile
water, ampicillin with normal saline. Questions other R N s (2) as to
which drugs to put together. A d d s all to burette. Labels.
Collects Monthly Index of Medical Specialties ( M T M S ) Annual to
check drug (Dothiepin hydrochloride 'Prothiadem') found while
checking stock in drug cupboard
Returns Insulin to storage fridge
Collects TV Zantac not the oral dose available in the drug cupboard
Dispensing the 1 2 m d medications, administers and records.
Administers intramuscular premedication
Prepares and administers heparin injections
Dispense, record and administer medications for 8 a.m. medication
round
Dispenses oral liquid medications
Checks patient apical pulse prior to administration of Digoxin,
records rate and administration
Collects M T M S to check Intravenous administration of penicillin
andflucloxacillin- can they be mixed?
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Appendix 9. Critical Incidents from observation studies continued.
Medications/Drugs

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

T o Dangerous drug cupboard to collect and check with other R N
some 'Codiphos' for T M administration, reads M T M s prior to
administration
Checks stock in dangerous drug cupboard, advises Nurse Unit
manager.
Administers and records Ventolin
Assists other R N to check dangerous drug for patient of other R N
Care for patient on Pethidine Infusion
Checking paperwork at nurses station for patients requiring
medications outside the 'normal' times
Administers oral Capadex and Slow-K
Prepares and administers IV Gentamycin which can be given as
bloods for serum gentamycin levels have been taken
Prepares TV Metronidazole for patient, checks with other R N
Prepares sub-cutaneous heparin injections for three patients "this
stuff gets awfully cold". ? half-life in the syringe. Administer 15-20
minutes after preparation
Dispenses all 10 a.m. medications
Puts pressure on injection site of sub-cutaneous heparin "otherwise
it all comes squirting out"
Queries, with other R N , whether Flagyl can be administered
intravenously as serum gentamycin levels have not been reported
by Pathology, decide to wait.
Checks Pethidine with other R N for patient of other R N
Preparing Ranitidine and Ampicillin for TV administration
Care of patient with Heparin Infusion
Administration of antibiotics including Vancomycin through a
central line
Fourth hourly Blood sugar levels leading to sliding scale insulin
administration
Calculating drug dose, medication order 10mmol/5ml but stock
l O m m o l in 10 m l ampoule, decide to have order re-written
Requires Magnesium Sulphate for patient but no stock, will wait
for pharmacist
Dispenses all 6 p.m. medications
Responds to phone medication order for dangerous drug for pain
Prepares Sodium heparin injection for ordered Calciparin,
administers to patient
Intravenous heparin Infusions
Prepares Penicillin lgram for intravenous injection
Vitamin K injection

Appendix 9. Critical Incidents from observation studies continued.
Medications/Drugs

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

77.
78.
79.
80.

Recognises that 5 0 0 m g slow release tablet does not equal 2x25 O m g
tabs
Compares medication orders with available stock
Dispenses prochlorpromazine tablet and zinc capsule to patient,
watches patient take medications, records
Checks 4 sub-cutaneous heparin injections with other R N ,
administers to 4 different patients
Prepares lgram Ampicillin to be given IV bolus, patient complains
of stinging w h e n IV cannula isflushed,patient refuses antibiotic
Checks night sedations (Temazepam, Panadiene Forte, Valium)
with other R N .
Prepares insulin dose based on sliding scale order, administers after
checking with other R N
Administers TV antibiotics
Accepts phone call from patient relative re strength of Inderal
tablets patient usually takes at h o m e , adds to nursing record
Dispenses medications to all patients
Prepares and administers sodium heparin injection.
Prepares and administers aminophylline infusion
Places n e w 'nitrobid' patch on patient following shower
Prepares and administers Maxalon injection for patient nauseated
following removal of naso-gastric tube
Patient draws attention to medication incorrectly dispensed (1
tablet given not 1+1/2 as required) remedied.
Dispenses and administers medications to all patients
Preparing and checking Insulin injection with enrolled nurse
Checks medication sheet with nurse unit manager, advised to give
medications omitted b y previous shift
Administers oral medications with sips of water to patient nil by
mouth prior to operating theatre
Prepares ' O m n o p o n and scopolamine' premedication for patient
prior to theatre.
Administers Ventolin 1ml via nebulizer as part of pre-operative
medications
Administers Pethidine and Promethazine (Phenergan)
premedication to patient with sinus bradycardia in the presence of
second R N
Dispenses and administers 10am medications all patients
With other R N to double check a telephone order for medications
Checks IV gentamycin dose with other R N for that R N ' s patient
Completes medication round with student nurse
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81.
82.
83.
84.

85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.

Prepares Synthamin Dextrose with Electrolytes (SDE) with 1 0 %
amino acid infusion for patient, checks with other R N
Checks patient notes for midday medications, administers
Isosorbide dinitrate that should have been given p.c at 11 a.m.
Prepares and administers sodium heparin injections
Prepares !V normal saline 500ml with 8,500 units of heparin,
checks with enrolled nurse by counting the marks on the side of the
syringe
Responds to patients requests for Panadol, checks patient notes,
dispenses and administers
Administers Panadol X 2 as nurse initiated medication for postoperative pain, no other medications ordered
Computes 1 gram of oral Panadol syrup from 12omg/5ml stock
Prepares Panadol and penicillin syrups for administration through
naso-gastric tube
Prepares 'Nilstat' mouthwash for immuno-compromised patient
Completes medication round all patients
Administers Visine eye drops, returns bottle to the fridge
Use M T M S to check action of Imodium at request of other R N
Dispenses Imodium and Codiene phosphate to patient with
diarrhoea secondary to total parenteral nutrition
To dangerous drug cupboard with other R N to collect dangerous
drugs for that R N ' s Patients
Prepares and administers Maxalon intra-muscular injection
Applies Canestan cream to moist rash in patient's groin (gloves
worn, no hand wash)
Administers Aldomet, Propranolol
Responds to patient request for night sedation, omitted during
general medication round
Other R N advises re n e w order for TV antibiotic 'Ciproxen', checks
in M T M S (not in 1988 version on ward)
Completes 4 p.m. medication round all patients
Prepares and administers IV antibiotics
Mixes Flucloxicillin Igram and Penicillin 6 0 0 m g in one syringe,
R N checking is not happy but approves administration
Administers 'Lomotil' as p.r.n. medication
Completes 5 p.m. medication round all patients
Re-dispenses Lanoxin P G following report from patient that the
tablet was 'lost'
Administers Morphine liquid (10ml at 2mg/ml)
Dispenses and administers oral medications
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108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.

121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.

Administers Chloral Hydrate as night sedation
Prepares IV antibiotics (Penicillin, Fluclox and Gentamycin) all in
4 % Dextrose with N/5 Saline.
Completes 10p.m. medication round
Administers Normacol granules to patient
Preparing intramuscular Pethidine and also oral Buscopan as
Pethidine often causes nausea
Prepares 7,500 units of heparin for sub-cutaneous injection,
administers
Checking paperwork , all patients for medications - nil requires
Collects and prepares IV antibiotics, so that resident can give first
dose as required by hospital protocol
Dispenses oral 'Bactrim' as per medication chart and then decides
not to administer as patient n o w on TV antibiotics
Prepares Pethidine for intramuscular injection
Assists other R N to hang fresh frozen plasma for patient
Dispenses and administers oral Augmentin for patient
Checking administration of 2 p.m. pills, "to start afternoon shift
properly", also checks completion of all general observations for
the morning.
With other R N to check Panadiene Forte from dangerous drug
cupboard
Gives patient spacer to use with Becotide puffer
Checks patient notes for 4 p.m. medications - none
Discusses Nifedipine doses with other R N
Prepares and administers 12units 'actraphane' by sub-cutaneous
injection
Dispenses and administers Slow K x 2.
Collects glycoprep, prepares and gives to patient "drink slowly,
you have all evening"
Administers Captopril 18.75mgi.e. 1+1/2 12.5mgtabs
Crushes Digoxin for administration via a naso-gastric tube
Administers oral medications to a patient
Administers 10 p.m. medications
Administers Calciparin injection drawn up 15 minutes before
Prepares Salbutamol with Normal Saline Nebulizer, leaves with
patient w h o is known to be non-compliant
Administers dangerous drug to patient
Patient blames "big tablet" for causing vomiting - no follow up
IV antibiotics for patient cancelled, oral orders written up
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137.
138.
139.

140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.

N=163

Prepares Ventolin and Normal Saline for administration via
nebuliser, administers while supervising patient
Instructs patient on use of volumetric spacer with Becotide
Dispenses IV Gentamycin with other R N , takes to patient and
assesses cannula site, not patent, cannula removed, Gentamycin
discarded
Writing up night sedations in dangerous drug book, using previous
patient intake as guide
Prepares and administers Morphine 3 m g via butterfly cannula
Administer 10 p.m. medications and night sedation (9.10 p.m.)
Patient requires anginine - very distressed, administered and
recorded
Dispenses and administers 8 a.m. medications
Stat. Solprin ordered and given to patient with intractable chest
pain
Checks dangerous drug for patient of other R N
Administers 10ml Duphalac - nurse initiated medication
Patient requests night sedation, none ordered, checks old notes,
patient takes routinely, pages resident for order
Records patient allergy to Morphine on all medication charts
With other R N to draw up and accompany during administration of
pre-medication, completes pre-operative check list
Checks medication orders for n e w patient, writes in expected times
Dispensing 2 p.m. medications, administers and records
Prepares and administers sodium heparin injection
Dispensing, administering and recording medications, all patients
Checking and administering 40 units of Actraphane insulin
Pholcodiene linctus administered as nurse initiated medication
Verbal order for Maxalon stat, prepared and administered
Responds to relatives query w h y Morphine is being used
Dispensing 10 a.m. medications
Request by patient for Morphine for chest pain, notes checked
Morphine l O m g administered intramuscularly
Check antibiotics for intravenous administration
Dispenses and administers Captopril
Prepares Hydrocortisone (lOOmg TV bolus) and Tobramycin (80mg
for infusion) contaminates Tobramycin, restarts procedure,
administers and records
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164.
165.
166.
167.
168.
169.
170.
171.
172.

173.
174.
175.
176.
177.

178.
179.
180.

181.
182.
183.
184.
185.
186.
187.
188.
189.
190.

Responds to patient w h o is feeling hot post-operatively
Takes and records pulse and blood pressure in post-operative
patient
Assessment of hydration - to decide if intravenous therapy can
c o m e d o w n n o w naso-gastric tube is in place
Taking and recording blood pressure and temperature
Assesses patient vomiting - actually coughing up mucus
Assesses patient ability to cope with the evening meal
Takes and records temperature and pulse
Talks with patient about adequacy of pain relief
Patient complains of chest pain - ? radiation, ? going to shoulder ?
have you had it before? Offers patient Mylanta, patient believes
pain is cardiac, no action taken
S a m e patient complains of sweating - no action taken
Assesses results of 'anginine' and oxygen ordered by resident,
minimal relief
Assess and record blood sugar level using glucometer
Patient vomiting bile stained fluid
Takes temperature, pulse, respirations, blood pressure on all
patients, records on piece of paper for transfer to notes later
(medical round in progress has all notes)
? Digoxin to nil by mouth patient, peripheral pulse already 68 beats
per minute, decides to omit
Getting medications checked by other R N at the drug cupboard
Takes patient blood sugar level Result 9.4 m m o l , explains to
patient that this level is O.K as oral hypoglycaemic was omitted
this a.m. and patient will be nil by mouth for three-four more hours
Takes 2 p.m. observations
Performs circulation checks (both lower limbs) on patient
Decides patient needs Blood Sugar Levels as is a non-insulin
dependant diabetic n o w nil by mouth for operating theatre
Collects sphygmomanometer, stethoscope, glucometer prior to
performing observations
Takes glucometer readings
Dispenses medications including Atrovent nebuliser
Assesses skin redness under a hard cervical collar
Weighs patient - family reports significant weight loss
Patient complaining of rash in groin - suggests Canesten cream
from local pharmacy
Performs general and circulation observations on all patients
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191.
192.

193.
194.
195.
196.
197.
198.
199.
200.
201.

202.
203.
204.
205.
206.
207.
208.
209.

210.
211.
212.
213.

Assesses skin integrity of patient complaining of small sore near
plaster of paris back slab, agrees to leave the back slab off
Takes and records temperature on patient complaining of being hot,
elevated temperature, administers Panadol (nurse initiated
medication)
Takes and records T P R and B P , all patients
Consulted b y enrolled nurse, whether a patient can m o v e to oral
fluids, agreed
Patient's temperature 37.9°, has beenrisingslowly, Panadol x ii
given
Checks general observations all patients
Circulation checks
Administers very large oral tablet" I can't believe you take those
with water"
Checking computerised pathology results for patients, notes slow
partial prothromin time, reports to resident
Checking results of patient's mid-stream urine specimen
Checks blood pressure on post-operative patient (severe parallex
error in taking B P ) calls other R N to check, records result gained
by other R N
Glucometer test on patient
Takes Temperature, Pulse and Blood Pressure all patients
Consults with other R N re continued observations for hypertensive
patient
Takes Glucometer reading, prepares insulin based on sliding scale
order
T-tube to be clamped because patient's serum amylase is high
Has difficulty locating the brachial pulse to record blood pressure,
switches to other arm, records satisfactorily
Records that patient has a slightly elevated temperature, removes
all blankets
Checks pain relief for patient given anginine, nil relief, resident
orders oxygen at ten litres per minute, nurse believes patient should
have second anginine tablet and electrocardiograph.
Notes patient w h o has had 2 anginine tablets has shortened pulse
pressure, but is not hypotensive
Estimates residual urine in patient after voluntary toileting
Patient complains of smelly bowel motions, asks to see next bowel
motion
Patient complaining of chest pain, treated with anginine and
oxygen n o w found to be hypotensive, recorded - no action.
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214.

215.
216.
217.

218.
219.
220.
221.
222.
223.
224.

225.
226.
227.

228.
229.
230.
231.
232.
233.

234.

Enrolled nurse reports increased pulse rate in patient given
Ventolin as part of pre-medication. "make sure operating theatres
know"
Checks with enrolled nurse about ultrasound preparation for patient
Takes blood pressure reading on post-operative patient, uses thigh
cuff on large upper arm
Checks with other R N re what to do about observations omitted by
previous shift. Decide to take no action n o w but record at usual
time (3 hours later)
Perform sip test on patient just returned from operating theatre
Collects sphygmomanometer, checks blood pressure on post-op
patient
Collects urine specimen for culture and sensitivity
Completes admission procedures on patient transferred from
Macquarie Clinic
Patient complaining of abdominal distension ? due to constipation,
agrees to check abdominal x-rays, no action taken
Collects mid-stream urine specimen, bags for transport to
pathology department
Responds to patient complaint of "pins and needles" in leg, patient
uncomfortable. Pages resident, following resident visit repositions
patient
Takes general observations and records, all patients
Takes temperature and administers oral Panadol x 2 to reduce
slight fever
Inspecting cannula site at patient's request, collects syringe to
aspirate air bubbles in line, decides TV is "stuffed", removes and
contacts resident to resite
Checks intravenous pyelogram report on patient, based on report
pages resident to see the patient.
Talks with patient re constipation
Checking pathology results on computer, no action
Takes baseline observations, (T,P, B P ) prior to commencing blood
transfusion
Assists resident with physical examination of female patient
Calls resident re chest x-ray request form for patient to assess
positioning of naso-gastric tube (later shows tube clearly in
duodenum)
Assist x-ray technician to position bed-bound patient for chest xray
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235.
236.
237.
238.
239.
240.
241.
242.
243.
244.
245.
246.
247.
248.

249.
250.
251.
252.
253.
254.
255.

256.
257.
258.

Records blood sugar level immediately following administration of
insulin
Discusses with patient preparation for computerised axial
tomography scan tomorrow
Checking pathology results
Talks with patient relatives w h o state that the patient is confused
and giving incorrect information about drugs
Records lying and standing blood pressures on patient, notes
difference between levels
Checks with patient, re pain relief from Panadiene Forte "not a
very effective drug, I think"
Calls resident to assess patient's ?necrotic or ? infected toes
Completes and records all general observations during shift, but is
not wearing a watch.
Collects equipment and takes general observations all patients
Responds to request from visiting medical officer for otoscope " I
think w e have got an eye one"
Establishes alcohol withdrawal chart for n e w admission
Takes and records patient weight
Attends ward urinalysis, records
Asked by other R N , whether cough suppressant linctus should be
given to patient with tuberculosis, decide on nebulised saline to
assist movement of secretions
Records small amount of bright blood streaks in patient mucus
Asked by other R N to check blood pressure, patient hypotensive,
elevate foot of bed, call resident
Record three half-hourly entries on alcohol withdrawal chart,
patient not seen
Collects glucometer, performs blood sugar level on patient
Takes and records general observations, all patients
Walking with patient w h o is very unsteady
Collects glucometer, performs blood sugar level, high level
recorded (21.8), rechecked, obtained verbal order for 6 units
Actrapid and administered by sub-cutaneous injection
Checks computerised pathology results - no action
Collects and labels sputum samples, bags for transport to pathology
with request form included
Asked by enrolled nurse to check vomitus from a patient, advises
her to get the R N w h o will have the patient for the evening shift
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259.
260.
261.
262.
263.
264.
265.
266.
267.
268.
269.
270.

N=107

Takes blood pressure (150/94 m m H g ) on patient; comments "that's
better"
Taking central line blood samples with assistance of nurse in
charge
Non- verbal patient complains of nausea
Takes and records glucometer reading
Discuss with other R N location of x-ray request for patient
Prepares Raykit preparation for patient, gives to patient, explains
Takes glucometer reading - explains to patient w h y no Insulin is
given while nil by mouth
Takes mid stream urine specimen, dispatches to pathology
Advised by cleaner that the cleaner (with bucket) had collided with
patient, asked to please check patient - no action
Takes and records general observation
Performs ward urinalysis
Takes electrocardiograph reading on patient at residents request
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271.
272.
273.
274.
275.
276.
277.
278.
279.
280.
281.
282.
283.
284.
285.
286.
287.
288.
289.
290.
291.
292.
293.
294.
295.
296.
297.
298.
299.
300.
301.

Checks with N U M whether to re-inforce or redress w o u n d
immediately post-operatively, decides to re-inforce
W o u n d dressing to left below knee amputation
Discuss clip removal from patient wound with resident medical
officer
Applies conforming bandages to stump wound
Clip removal from full thickness skin graft to varicose ulcer
Places patient leg where wound is oozing copiously on a
waterproof sheet
Prepares dressing trolley
Completes dressing using trolley prepared more than two hours
previously, other R N cleans up so observed nurse can go to lunch.
Removes steristrips from wound that has healed
Questions with other R N use of 'Milton' and Hydrogen Peroxide to
clean a wound, decide that's O.K as it is what the doctor ordered
Performs dry dressing
Examines stitches in patient wound, some 'sloughy' decides to
remove these and replace with steristrips.
Assists student nurse with removal of sutures
Redress IV cannula site
Attends coloplast dressing to abdominal stoma
Debridement and dressing to small ulcer secondary to cellulitis
Tracheostomy Dressing
Request from other R N for opinion re dressing method of great toe
Assists resident to re-site intravenous cannula
Changes airstrip on tracheostomy wound at patient's request
Notifies resident of small stitch abscess found during dressing
change
Checks position of supra-pubic catheter and retapes, patient reports
feeling more comfortable
Removes supra-pubic catheter and applies small dry dressing to site
Completes dressing to abdominal suture line
Removes IV cannula, applies small dry dressing
With student nurse, discussing plan for patient's dressing
Supervises student nurse in simple dressing to suture line
Removes penrose drain and applies n e w dressing
Applies saline pack to varicose ulcer
Checking w o u n d site, drains for patient just returned from theatre
Changes tapes and redresses central line for patient
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302.
303.
304.
305.
306.
307.
308.
309.
310.

311.
312.
313.
314.
315.
316.
317.
318.
319.
320.
321.

322.
323.
324.
325.
326.
327.
328.
329.

Removes 'red dots', cardiac monitoring attachments from patient
chest with alcohol solution
Performs central line dressing
Completes dry dressing to suture line
Betadine dressing to superficial wound
Removes old dressing and discards, no replacement
Assists resident in insertion of an indwelling urinary catheter
Applies 'Opsite' dressing to cannula site
Setting up dressing trolley, attend dressing to w o u n d suture line
Complete multiple dressings on post-operative trauma patient,
abrasions, suture lines, drains and temporary colostomy, M o v e s
from cleanest wounds to dirtiest wounds, no changes of gloves or
equipment
Assists resident resite TV cannula
Attends saline dressing to patient's toes ® foot
Removes TV cannula, small dry dressing applied
Asked by other R N to get solution for suction bottle, dressing in
progress.
Removes TV cannula, small dry dressing applied
Attends dressing to complex head and neck suture line
Attends dressing to varicose ulcer
Probes and packs small sinus on abdominal suture line
Requested by resident to take dressing d o w n prior to medical
rounds, complies, leaves covered with sterile drape.
Discusses dressing required with other R N w h o had completed the
dressing yesterday
Dresses ischaemic foot using hydrogen peroxide to clean sloughy
areas, wash off with normal saline before packing loosely with
betadine soaked gauze, cover with jelonet, melonin, gauze dressing
and adhesive tape
Dry dressing to cannula site
Dressing to abdominal suture line
Removal of alternate clips from abdominal suture line
Removal of sutures from hip replacement incision, replacement
with steri-strips
Packing of pilonidal sinus with normal saline soaked gauze
Small dry dressing to puncture wounds following laparoscopic
cholecystectomy
Performs bladder irrigation post-prostatectomy
Redress central line
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330.
331.
332.
333.
334.
335.
336.
337.
338.
339.
340.
341.
342.

Betadine dressing to superficial w o u n d
R e m o v e s old dressing and discards, seals w o u n d area with opsite
so patient can shower
Applies bandaid to bleedingfinger(own) after breaking an
ampoule
Removal of T-tube following cholecystecomy
D r y dressing to cannula site
Dressing to abdominal suture line
Dressing to temporary colostomy stoma
Betadine dressing to exposed K-nails in patient toes
R e m o v e s IV cannula, small dry dressing applied
Opsite dressing to large pressure ulcer
Checking of sternal suture line, no dressing as hospital policy
Removal of sutures from abdominal suture line
Bandaging to below-knee amputation, dressing intact

N=72

Intravenous (TV) Therapy
343.
344.
345.
346.
347.
348.
349.
350.
351.
352.
353.
354.
355.
356.
357.
358.
359.

Checks intravenous cannula site
Checks drip rate manually
Manages multiple intravenous therapies on the same patient
Refills intravenous therapy burette and re-adjusts drip rate
Selects litre of intravenousfluidto infuse next, takes to patient bedside
(found to be the incorrect fluid before being administered)
Sets up new litre offluid,re-establishes rate of flow records on fluid
balance chart
Puts up metronidazole in 100ml of fluid and adjusts to run over one hour,
infusion completed in fifteen minutes
Adds medication to intravenous burrette
Intravenous therapy running poorly, repositions large dependant loops
Intravenous therapy running poorly, advises patient it is 'positional' and
patient should keep very still
Administers intravenous flush (5ml normal saline)
Responds to patient question about blood in the intravenous line,
repositions patient's arm
Refills burette
Normal Saline flush and retaping to try and re-establish patency of IV
cannula.
Prepares intravenous fluid additive labels for use in two hours time
Checks TV therapy
Responds to beeping I V A C machine, patient has moved to get out of bed,
settles patient resets machine
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360.
361.
362.
363.
364.
365.
366.
367.
368.
369.
370.
371.
372.

373.

374.
375.
376.
377.
378.
379.
380.
381.
382.

f

383.
384.

Assesses patency of cannula, decides it has 'tissued', removes and
notifies resident
With other R N , checking intravenousfluidto be administered next
to patient of other R N
Checks intravenous therapy and refills burette
Checking IV therapy that is running poorly, advises patient to get
back to bed
Sets up intravenous therapy, primes line, attaches to patient's
cannula
Checks IV cannula site
Checking IV therapy to see if running to time
Administration of TV Ranitidine
Refills burette
Checking with other R N re use of I V A C machine, repeatedly
beeping, cleans sensor
Change I V A C pump, problem continues, ? result of triple lumen
central line - rings I C U for help, no response
Clears air bubbles in central line, states the importance of not
getting air in a central line.
TV A C Machine continues beeping, change sensor, finds nursing
supervisor, takes supervisor to TV A C machine and goes to tea, on
return the problem is solved, observed R N has no idea h o w this
was achieved
Prepares TV solution with 9,000 units of Heparin (verbal order from
resident) rather than 10,000 units (written order) based on slow
partial prothrombin time
Patient complaining of pain at cannula site, checked, no redness
found, no action
Responds to I V A C beeping, changes TV fluid flask
Responds to I V A C alarm, resets rate
Administer normal salineflush,checks connection of cannula to
fluid lines
Checks cannula site, inflamed, removes cannula and applies small
dry dressing
Blood return in intravenous line
Request from enrolled nurse to flush line on IV, resets rate on
I V A C machine
Checks IV infusion for patient "that is so far behind it is not funny,
I've only got one IV and I can't look after it"
Collects and administers intravenousfluidwith potassium
supplement
Checking cannula site at patients request
Resets TV A C x3 infiveminutes
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385.
386.
387.
388.
389.
390.
391.
392.
393.
394.
395.
396.

397.
398.
399.
400.
401.
402.
403.
404.
405.
406.

N=64

Disconnects intravenous infusion and caps cannula prior to patient
transfer to another hospital
Checks TV site of patient after patient complains offluiddripping,
cleans, reconnects and dresses TV cannula site
Responds to TV A C beeping, resets
Takes litre of TV fluids and patient notes to other R N to be checked
Checks IV drip rates on patient, multiple infusions with both TV A C
and I M E D p u m p s
Responds to buzzer and I V A C beeping, collects and checks n e w
T P N fluid, hangs fluid
Checks IV, refills burette
Re-establishes intravenous therapy after resident replaces cannula,
changes burette and lines
Set up for intravenous therapy
Checks infusions on two patients, refills burettes
Checks IV therapy, refills burette
Prepares Normal saline (500ml) for administration to patient,
disconnects IV line, leading to small amount of blood loss, retapes
cannula and cleans patient, sticks timing strip on infusion flask
Checks I M E D p u m p , refills burette
Checking intravenous therapy for patient, resident advises it can be
removed
Checks TV infusion, unplugs and resets I M E D p u m p
Patient on Haemacel infusion following renal scan, collects
glucometer, takes and records blood sugar level
Responds to I M E D buzzer, infusion complete, replacesfluidwith
normal saline (500ml)
Flushes intravenous cannula with 5ml normal saline
Patient complaining of stinging and soreness at cannula site,
observed for redness and swelling, none so no action taken
Responds to I V A C beeping, resets
Changes intravenous lines and cassette in M E D p u m p (hospital
policy every 48 hours)
Checks infusions on two patients, refills burettes
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407.
408.
409.
410.
411.
412.
413.
414.
415.
416.
417.
418.
419.
420.
421.
422.
423.
424.
425.
426.
427.
428.
429.
430.
431.
432.
433.
434.
435.
436.

437.
438.
439.
440.
441.

Assists patient to vomit post-operatively
M o u t h care using glycerine and lemon swab sticks
Assist patient to clean teeth
Administers glycothymol mouthwash
Pressure areas care attended with cream and massage
Assists patient to toilet on a c o m m o d e
Backwash and bed change following faecal incontinence
Assists patient to change nightgown over intravenous therapy
Assists patient to vomit
Assist patient to sit out of bed
Replace tape on naso-gastric tube
Gives patient ice to suck
Uses plastic bag to cover 'plaster of paris' on lower leg
Assists patient to shower
Assists patient back to bed after showering
Attends pressure area care - advises patient that skin is broken
Assists patient to use electric shaver
Pressure Area Care and re-positioning patient
Chlorehexidine used to sponge pre-operative patient
Sets patient up to perform o w n sponge
Attends pressure area care with soap and water
Gives patients heels a rub with cream, repositions sheep skin rug
Checks with patient whether capable of shower or needing sponge
Provides basin of water, sets patient up for self-sponge, removes
and empties bedpan used overnight, provides tooth bowl for patient
Responds to patients request to put backslab on leg
Repositioning patient
Assists patient to dress in pyjamas, and reposition
Assists patient to vomit, explains this is a side effect of anaesthesia
Assists patient with thrombo-embolic device stocking belt
Assists patient to toilet, prepares shower cubicles, transfers patient
to shower, bedmaking while patient is in shower, assists patient
back to bed, patient is feeling faint after exertion
Helps post-operative patient to settle, extra pillow and
repositioning
Pressure area care using a duoderm pad
Changing bed following diarrhoea, skin care
With other R N , shoulder lifting patient in bed
Finds elevated toilet seat for patient with hip replacement

Appendix 9. Critical Incidents from observation studies continued.
Patient hygiene
442.
443.
AAA.
445.
446.
447.
448.
449.
450.

N=44

Supplies bowl of water to patient for hand wash following bedpan
Cleans patient following faecal incontinence
Assists other R N with patient, cleaning, remaking bed,
repositioning
Provides vomit bowl, assists patient to vomit, provides mouthwash
and face washer, bowl of water.
Advises patient to shower now, as will be collected soon for x-rays
Request assistance of enrolled nurse to help lift patient for pressure
area care
Assisting with showering and bed making
Bedmaking with other R N "its just easier with two"
Assist R N and another enrolled nurse to lift patient out of bed into
chair
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451.
452.
453.
454.
455.
456.
457.
458.
459.
460.
461.
462.
463.
464.
465.
466.
467.
468.
469.
470.
471.
472.
473.
474.
475.
476.

Collecting a patient from operating theatre
Positioning post-operative patient
Patient on full bed rest
Patient discharged without recording post-operative urine output - "if
she's in trouble, she'll c o m e back"
Responds to patient request to put bed rails up for the night
Collects clean thermometer for n e w admission, attaches to the bedside
Collects wardsman to assist patient in shower
Lifting patient into bed
Bedmaking - excessive static electricity
Asked to assist other R N lifting patient back to bed
Prepares padding for bed safety rails
Completing pre-operative check list
Pre-operative test for iodine and 'elastoplast' allergies.
Collects and applies Thrombo-embolic device stockings
R e m o v e s and re-positions Thrombo-embolic device stockings after
patient complains of discomfort
Refuses to re-position patient with back injury " I don't want to take the
risk"
M o p s up spill from w o u n d drain with paper towel, no other cleaning
undertaken
Computing patients total intake and output to report to oncoming R N s
Allows patient to adopt very poor position that patient reports as
comfortable.
Assists patients (2) to put thrombo-embolic device stockings on correctly
Talking with patient re pain relief, none needed n o w , ensures patient can
reach buzzer
Patient head d o w n during disconnection of central line
Places air mattress under patient, assisted by other R N
Chatting with patient due to be discharged, needs community nurse
follow-up
Asked to attend patient following fall, two other R N s present, help
patient back to bed
Checks with other R N re notification of Tuberculosis case to Department

of Health
477.
478.
479.
480.
481.

n=31

Requested by other R N to check blood for transfusion to patient
Establishes barrier nursing for patient
Moving patient's beds to obtain single room for near terminal n e w
admission.
With relatives, taking list of complaints from non-English speaking
patient to be conveyed to nurse unit manager and doctors
R e m o v e s glass and water jug from patient nil by mouth from midnight

Appendix 9. Critical Incidents from observation studies continued.
Pain
482.
483.
484.
485.
486.
487.
488.
489.
490.
491.
492.
493.

494.
495.

496.
497.
498.
499.
500.
501.
502.
503.
504.
505.
506.

n=25

Patient requests post-operative pain relief
Pethidine lOOmg given, assessed in the range 75-100mg
Reminds patient of the time taken for the injection to work
Administers Pethidine lOOmg, 41 minutes after patient request
Patient complains of pain in 'tummy', advised to take deep breaths
Patient complains of headache but is nil by mouth, "will see what I
can do"
Administers Panadol suppository with patients consent
Patient requests pain relief- 2 Panadol given orally (nurse
initiated medication)
Responds to patient buzzer about other patient w h o is obviously in
pain, offers panadiene forte between pethidine doses
Discusses pain control with patient - no action
Patient requires pain relief? Panadiene forte or Pethidine?
Looking for Dangerous Drug cupboard keys, not available (off
ward with Nurse Unit manager) offers patient Panadol, patient
refuses
Checks with patient re effectiveness of pain relief- patient O K
Patient complaining of back pain associated with bedrest "We'll
get you a sheepskin or something in the morning" (currently
8.25p.m.)
Responds to patient request for pain relief, tight central chest pain,
Anginine administered
Checks with patient re pain prior to commencing medication round
Patient complains of in-dwelling catheter "really dragging today"
agrees, no action
Patient requests pain relief, advised to wait a small amount of time
Administers Pethidine lOOmg intramuscularly, advises patient to
return to bed "cause you'll want a nap after that wont you"
Gives pethidine intramuscularly prior to removal of T-tube
following cholecystecomy
Instructs patient in breathing patterns to reduce pain during
removal of T-tube
Patient complains of headache, Panadol x 2 given - nurse initiated
medication
Patient complains of central chest pain and 'blotting', offered
Mylanta as nurse initiated medication, taken with good effect
Pethidine l O O m g intramuscularly for patient? renal calculi
Checks with patient re effectiveness of pain relief- patient O K

Appendix 9. Critical Incidents from observation studies continued.
Elimination
507.
508.
509.
510.
511.
512.
513.
514.
515.
516.
517.
518.
519.
520.
521.
522.
523.
524.
525.
526.
527.
528.
529.
530.

n=24

Naso-gastric tube for suction and second-hourly aspiration
Aspirates patient's naso-gastric tube in response to complaints of
nausea
Empties drainage bags from post-operative w o u n d drains, measures
and records onfluidbalance chart
Removes suction bottle from wound drain, n o w free flowing to a
drainage bag
Collects urine bottles used by patients overnight, empties and
records onfluidbalance chart
Empties urine drainage bag and replaces
Replaces Uridome for patient
Empties and cleans urine bottle
Consults with family members to check normal bowel habits of
Vietnamese- speaking patient
Prepares and administers Microlax enema, returns later to evaluate
effectiveness
Assists patient to toilet on a c o m m o d e
Collects urine specimen for ward urinalysis, dips reagent strip
times results and records
Empties w o u n d drains x 3, ? amount but reassured by patient
pointing out the amount of IV intake,
Re-establishes suction on w o u n d drains, after putting patient back
in to bed
Assists patient on to a bedpan
Empties urinary drain and measures, records
Empties w o u n d (Yates) drain, measures and records
Aspirates naso-gastric tube
Corrects position of drainage bag from naso-gastric tube, had been
above patient's head
R e m o v e s naso-gastric tube, collects ice for patient to suck, ten
minutes later assists patient to vomit
Bottom wash and pressure area care to patient with faecal
incontinence, ?secondary to total parenteral nutrition
Empties Indwelling catheter bag, hand wash
Advises patient to go to toilet, trying for post-operative passing of
urine
Positions T-tube above the drain site to reduce drainage "that's
unusual"

Appendix 9. Critical Incidents from observation studies continued.
Nutrition
531.
532.
533.
534.
535.
536.
537.
538.
539.
540.
541.
542.
543.
544.
545.
546.
547.
548.
549.
550.
551.
552.
553.
554.

n=24

Assists patient to complete daily diet sheet prior to transfer to x-ray
Assisting patient with breakfast, encourages more intake
T o kitchen to prepare cup of coffee for patient refusing breakfast.
Collects and explains Nil B y M o u t h sign to patient
Central line for total parenteral nutrition
Helps patient sit up and eat meal
Dietary problem with Muslim patient "not really in m y control"
Rings diet kitchen to order fullfluiddiet for patient
Advises patient to c o m m e n c e fluids with small sips only after days
of nil by mouth
Offers assistance to other R N change offluidsfor total parenteral
nutrition
Hanging 'Intralipid' on central line T P N infusion, full gowning and
sterile gloving technique
Checks patient diet list,ringschanges through to kitchen
Responds to patient w h o has missed cup of tea, prepares and
delivers to patient.
Responds to patients screamed request for water, patient on severe
restriction, none allowed.
Aspirates naso-gastric tube, location O K , collects and sets up Isocal
via Kanga p u m p
Notifies diet kitchen re patient change on to full diet
Checks patient preferences for breakfast, complies from other
patient's left overs
Checks with nurse in charge re diet for n e w patient
Responds to patient buzzer, repositions so he can access lunch
Collects meal tray and delivers to barrier nursing room
Checking patients, all ward, to see if any require assistance with
feeding
Checks availability of patient breakfast, O K
Checks with nurse in charge re diet for n e w patient, contacts diet
kitchen to arrange.
Encourages diabetic patient to eat breakfast as morning insulin
dose has already been given

Appendix 9. Critical Incidents from observation studies continued.
Oxygen Therapy
555.
556.
557.
558.
559.
560.
561.
562.
563.
564.
565.
566.
567.
568.
569.

Provides n e w oxygen tubing for patient
Prepares mask, tubing and attaches to oxygen cylinder, cylinder empty
but unmarked
Administers oxygen at 41itres/minute
Checks with patient re Continuous Positive Airway Pressure ( C P A P )
required for sleep apnoea (Patient will set up and administer)
Set up bedside oxygen therapy as safe-guard for patient requiring C P A P
Sets up oxygen therapy for patient, attaches to wall outlet
Inservice on C P A P machine
Prepares mask, tubing and attaches to oxygen wall outlet, administers at
10 litres /minute
Changes facial m a s k for patient to more appropriate size (currently too
big)
Cleans nostrils around nasal prongs, encourages patient to keep in place
Administers oxygen at 6 litres/minute
Sets up oxygen therapy for patient, attaches to wall outlet
Checks availability and function of oxygen equipment as part of shift
> change activities
Changes oxygen tubing for all patients in room
Administers oxygen through headbox in child crib.

n=15
Physiotherapy
570.
571.
572.
573.
574.
575.
576.
577.
578.
579.

n=10

Position patient on stomach "for a while" - bilateral amputee
Assists physiotherapist with patient position while breath sounds and air
entry are evaluates
Provides abdominal support for cholecystectomy patient while
encouraging deep breathing and coughing
Discusses with physiotherapist the use of volumetric spacer for elderly
patient
Assist with change of plaster of paris to lower legs, circulation
observations
Assists patient with the use of crutches
Encourages deep breathing and coughing for all patients in room. (All
together, like g y m class, actually very funny to watch but effective)
Suctioning around tracheostomy site
Performs passive exercise, full range of motion with post-cerebrovascular accident patient (long term deficits)
Deep breathing and coughing using incentive meter

Appendix 9Critical Incidents from observation studies continued.
Paperwork
Collects x-rays, old notes for patient prior to operating theatre,
580.
completes pre-operative check list
Bringing nursing care plan up to date
581.
Checks and completesfluidbalance chart
582.
Records nursing notes for patient, also records o w n note for giving
583.
verbal report
Accepts n e w admission, collects nursing history, allergies
584.
Checks theatre list for sequence of tomorrow's cases
585.

n=6
Patient Questions
Advises patient about deep breathing and coughing exercises
586.
Discusses risk factors for cardiac disease with patient
587.
Discuss with patient breathing pattern during removal of naso588.
gastric tube
Advises patient to try and sustain bladder tone, h o w and w h y
589.
590.
Responds to patient's query about warfarin being ceased "the
doctor want it that w a y "
Explains discharge to patient "impossible to intubate" in operating
591.
theatre, n o w to be discharged and re-booked

n=6
Traction
592.
593.
594.
595.
596.
597.

n=6

Lifts and re-positions patient in Hamilton-Russell traction
Re-positioning patient Bucks traction
Lifts and re-positions patient in continuous motion splint
Washing and re-positioning patient Bucks traction
Re-establish traction in Hamilton-Russell after weights were lifted
onto patient bed during transport
Attend patient hygiene for child in Gallows traction

Appendix 9 Critical Incidents from observation studies continued.
Patient hygiene
598.
599.
600.
601.

602.
603.
604.
605.
606.
607.

With other R N , checking blood for patient (of other R N )
Carefully hands drug keys to evening staff m e m b e r
Watches student nurse administer IMI Maxalon, she has prepared
Checking for availability of wheelchair so that Occupational
therapist can show the patient the safety precautions prior to
discharge
Completes questionnaire on attitudes to patients with drug and
alcohol problems
Discussing with patient the death of a person (some time ago),
patient is not distressed
Discussion with trolley m a n w h y cannot leave the ward to take
patient to theatre ( all other staff off ward)
Participates (with Nurse Unit Manager) in quality assurance test of
technique in using glucometer
Participates (with Nurse Unit Manager) in quality assurance test of
technique in using glucometer
Accompanies resident to see post-operative patient, everything is

OK
608.
609.
610.
611.

n=14

Assists patient to pack belongings prior to discharge
Reverse Barrier nursing for immuno-compromised patient
Allows patient downstairs for a cigarette
Collects patient in wheelchair to answer phone call

Appendix 10 Results of Critical Incident Analysis of Observation
Studies following Concept Mapping.
MEDICATIONS
MUST K N O W
Techniques of
Administration
Oral Route
Intramuscular
Injection
Intravenous
Injection
Topical
Applications
Optical Route
Rectal Route

NICE TO K N O W
IF T I M E P E R M I T S
Comparison between Anatomy and
routes, rationale for
use of each method

Mechanisms of
absorption and
distribution
Anatomy and
Physiology of gut,
bloodstream
Effects of C o m m o n
Drugs

Physiology of each
route

Mechanisms of
movement into cells

Physiology of most
body systems
Breakdown of drugs
in the body

Interactions/Abreac
tion
-Effects of time
-Effects of food
-Major interactions

Anatomy and
Physiology of
liver/renal system

Appendix 10 cont. PATIENT ASSESSMENT
MUST K N O W
NICE TO K N O W
IF T I M E P E R M I T S
Pulse
Places for
Assessment
Normal values Rates,
Rhythms
Methods of
Assessment
Major abnormalities

Respirations
Method of
Assessment
Norms-rates & depth

Skin Colour
Method of
Assessment
Method of Recording
Normal/Variations
Major Abnormalities
Blood Pressure
Method of
Assessment
Method of Recording
Normal/Variations
Major Abnormalities

Variability between
different locations
Anatomy and
Physiology of heart
Nervous system
control
Causes of
abnormality
Anatomy and
Physiology of
autonomic nervous
system

Anatomy of
circulatory system

Anatomy and
Physiology of
respiration
Use of Acessory
muscles
Nervous System
Control
Determinants of skin
colour
Anatomy and
Physiology of Skin

Physiology of
factors determining
blood pressure
Anatomy and
Physiology of
circulatory system
Nervous System
Control

Concept of pressure
Transmission of
pressure within the
circulatory system

Appendix 10 cont. PATIENT ASSESMENT continued
NICE T O K N O W
MUST K N O W
IF TIME PERMITS
Urine Output
Norms/Variations
Formation of urine
Major Abnormalities Anatomy and
Physiology of renal
system
Endocrine/Neural
control of Urination
Bowels
Norms/Variations
Physiology of lower
Major Abnormalities Gastro-intestinal
Tract.
Formation and
function of bile
Reflexes
Methods of
Anatomy and
Assessment
Physiology of reflex
arcs
Methods of
Recording
Major Abnormalities
Muscle Power and
Co-ordination
Methods of
Physiology of muscle
contraction
Assessment
Nervous System
Control
Level of
Nervous System
Consciousness
Control
Methods of
Assessment
Methods of
Recording
Pupil Size/Reaction
Nervous System
Methods of
Control
Assessment
Methods of
Recording

Appendix 10 cont. W O U N D DRESSING
NICE T O K N O W
MUST K N O W
Types of wounds
Method
Aseptic technique
Prevention of
Infections
Universal
Precautions
Adaptation to
particular techniques
eg suture removal,
packing.
Rationale for
particular methods

Characteristics of
wound Infection
Distinction between
inflammation and
infection

IF T I M E P E R M I T S
Types of Organisms
Life Span, Entry,
Effect
Principles of tissue
healing
Anatomy and
Physiology of skin
Physiology of White
blood cells
Anatomy of body
cavities

Appendix 10 cont. INTRAVENOUS THERAPY
MUST K N O W
NICE TO K N O W
TE T I M E P E R M I T S
Types of fluid
Constituents of
various fluids
Osmolarity of
solutions compared
with plasma
Effects of fluids
Indications of
contamination
Drugs administered
in intra-venous
fluids
dilution
effectiveness
compatibility
Abreactions
recognition
treatment

Flow
Controlling rates
Factors influencing
flow
Total Parenteral
Nutrition Methods
Rationales
Problems with
Parenteral Nutrition
- Nitrogen Balance

Central lines
Assisting with
insertion Rationale
Final Location

Definition of
electrolyte
Role of electrolytes
in the body
Maintenance of fluid
balance in the body

Maintenance of
blood osmolarity.
Physiology of
albumin/ capillary
function

mixing of solutions

Physiology of
anaphylaxis
Signs of fluid
overload
Principles of fluid
flow

Normal Nutritional
Requirements
Cellular Energy
Production
Anatomy and
Physiology of
digestion
Mechanisms of
Nitrogen balance in
body
Aseptic Techniques
Anatomy and
physiology of
circulatory system

Appendix 10 cont. INTRAVENOUS THERAPY continued
NICE TO K N O W
TE T I M E P E R M I T S
MUST K N O W
Infection Control
Signs of infection
- Cannula/
surrounding tissue
- in fluid
Policy on changing
cannula
Inserting Cannula
Selection Criteria
Types of Cannula
Aseptic Techniques
Method of Insertion
Problems
Blockage of cannula
Methods of relieving
Problems with
relieving
Infection as before
Fluid Overload
MonitoringSigns/Symptoms
Central Venous
Pressure

types of organisms
most likely to be
involved
rationale

Anatomy of
superficial veins

Stimulation of blood
clotting by foreign
object
Body control of fluid
balance

.,

Appendix 10 cont. H Y G I E N E

MUST K N O W
Procedures for
Sponging
Attention to Specific
area
Hair-method while
bedridden
Eyes
Ears
Genitalia
Attention to Special
cases TractionMaintaining during
or re-establishing
following hygiene
Assessment of
Ability to Ambulate
Safely
Methods of
Assessment of
Levels of
Consciousness
Movement
Power
Pain
Balance
Time Tolerance
Use of Aids for
ambulation
Methods of and
indications for use
-Shower Chairs
-Bath Seats
-Safety Shower
heads
-Lifting Machines

NICE TO K N O W

TF T I M E P E R M I T S
Anatomy and
Physiology of these
areas

Principles of
Traction/ Countertraction

Nervous System
Integration of
Ambulation

Mechanisms of
Action

Physics of Traction
Levers, Vectors

Appendix 10 cont. H Y G I E N E continued.
Safety w h e n Lifting/
Ambulating
Principles of Lifting
Side effects of
Soaps/detergents
Hygiene for
infection control in
special cases eg preoperative preparation
Method of use of
Phisohex, Hexol
Functions/Sideeffects

Topical allergic
responses
Distinction between
cleaning,disinfection
and sterilisation.

Appendix 10 cont. PATIENT SAEETY
NICE T O K N O W
MUST K N O W
Environs
Signposting
Original Design
eg few stairs, large
door openings
Traffic flow
Housekeeping
Floors, carpets
clean non-slip
covering,
dry floors
Removal of dust
Methods of orienting
patient to strange
environs
Infection
Assessment of early
signs
Physiology of
infection
Patient-to-Patient
Transfer
Principles of Cross
Infection
Methods of reducing
infection
Staff-to-Patient
Transfer
Handwashingmethods,
effectiveness
Patient to Staff
Transfer
Universal
Precautions
Patient Aspects
-History
-Methods of
Assessment

Characteristics of
Micro-Organism

Rationales for
Methods of reducing
infection

Rationales

Diseases/
Dysfunction which
can reduce safety

TF T I M E P E R M I T S

Infectivity
Transfer Routes
of micro-organisms

Appendix 10 cont. P A IV

MUST K N O W

NICE TO K N O W

Signs and
symptoms of pain
Physiology of
Individual Variations nervous system
in expression of pain reception/
Methods of
intepretation of pain
Assessment
Effects on level of
Anatomy and
consciousness and
Physiology of
other body systems
maintenance of
consciousness
Non-drug Solutions
Positioning
Theories of Pain
Distractioncausation
Relaxation
Mechanisms of
Transcutaneous
action
Electrical
Nerve
Stimulation(TENS)
Social Aspects
Warmth/Cold
Drugs to alleviate
pain
Absorption and
Action of Analgesics Metabolism of these
Action of
drugs
Anaesthetics
Role of Adjuvant
Therapy
Importance of
timing
Physiology of
nervous system
Natural responses
Endorphins/
Enkephalins

IF T I M E P E R M I T S

Appendix 10 cont. ELIMINATION

MUST K N O W
Faeces
Normal composition
Role of Gastrointestinal Tract
Role of bile
Microbial effects on
rates of faecal
formation
Constipation
Recognition of
constipation
Relief of constipation
-non-drug
-drag
Diarrhoea
Recognition of
diarrhoea
Relief of
-non-drug esp diet
-drug
Fluid Balance
Problems
Dehydration
recognition
control
Over-hydration
recognition
Urine Normal
composition of urine
methods of testing test strips, M i d
stream, 24hr Urine
collections

NICE TO K N O W

IF T I M E P E R M I T S

Liver functions
Control of bile
Role of gall bladder
production and
Role of normal body release
flora
Anatomy and
Physiology of
Gastrointestinal Tract
Control of
reabsorption of H 2 O
in the large intestines
Diseases/drugs which
cause constipation
Diseases/drugs which
cause diarrhoea

Nervous and
endocrine control of
fluid balance

Effects on body
system
Role of kidney,
circulatory system in
regulation Endocrine
system control of
urine formation

Disruptions to
cellular function

Appendix 10 cont. ELIMINATION continued
MUST K N O W
NICE TO K N O W
IF T I M E P E R M I T S
Sweat
Normal composition
of sweat
Function of sweat
glands
effects of
underproduction
effects of
overproduction
Respiration
Gases
Mechanisms of
alveolar exchange
Anatomy and
Physiology of
respiratiion
H20-control of
amount lost

control of normal
functions
Diseases influencing
over- or underproduction of sweat

Appendix 10 cont. N U r ;RITION
MUST K N O W
NICE T O K N O W
Norms for Intake
Functions within
Food groups
body
Vitamins/Minerals
Methods of
Role of exocrine &
Absorption
endocrine glands
Digestion
Cellular Uses of
Nutrients
Food Preferences
Cultural/Learned
in children
coping with
Over-Ingestion
Effects of Obesity on Regulation of
body systems
Hunger/Satiety by
Anatomy and
nervous system
Physiology of most
body systems
Methods of Reducing
over-ingestion
Under-ingestion
Physical effects of
Disease relating to
deficiency, eg
very low body
weight
anaemia
Drug/Non-Drug
methods for
stimulation of
appetite
Social/ Psychological
Basis of
Anorexia/Bulimia
Replacement of
Nutrition
Methods
eg Nasogastric tube
Total Parentral
Nutrition

IF T I M E P E R M I T S

Appendix 10 cont. OXYGEN THERAPY
MUST KNOW
NICE TO K N O W
Methods of Delivery
Tracheotomy
Endotracheal tubes
Nasal Catheter/
Cannula
Masks
-Advantages and
disadvantages of
each one compared
with atmospheric air
Method of
connection to
various machines

Use of nebulisers
with masks
Methods
Drags delivered by
this route

Assessment of
Oxygenation
-skin colour
-use of accessory
muscles
-dizziness
-confusion/anxiety

Contra-indications
Side-effects drying, -signs of
oxygen toxicity
Chronic Airway
Limitation ( C A L )
/care of patients with

CAL

IF T I M E P E R M I T S

Anatomy and
Physiology of upper
respiratory tree
Physics offluidflow

mechanical
generation of
pressure
positive and negative
pressures in
ventilation
mechanisms of
ventilation and gas
exchange
Principles of
nebulisation
Effectiveness
A n a t o m y and
Physiology of lower
respiratory tree
Anatomy and
Physiology of
respiratory,
cardiovascular and
nervous system
Drugs/Diseases
influencing
oxygenation

Nervous System
control of respiration

Appendix 10 cont. PHYSIOTHERAPY
MUST K N O W
NICE TO K N O W
Musculoskeletal
Muscle ActionAgonist/
Antagonist
Physiology of muscle
contraction
Anatomy and
Physiology of muscle
groups
Nervous system
control
Full Range of
movement
Pain
Principles of use
Tmascutaneous
Electrical Nerve
Stimulation (TENS)
machine
Method of use
Assessment
of muscle power
of cough/gag reflexes

Respiratory
Deep Breathing &
Coughing
Use of Incentive
meters
Normal Valves for
tidal VaHne/Vital
Capacity
Reading a nomogram

Joint structure &
function
Role of tendons/
ligaments

Physiology of pain
transmission,
endorphins

Disorders effecting
Anatomy and
Physiology of
musculoskeletal
system
cranial nerves

Anatomy and
Physiology of
respiratory tree
Nervous System
Control of
Respiration

IF T I M E P E R M I T S

Appendix 10 cont. PAPERWORK
MUST K N O W
NICE TO K N O W
Anything and
everything but will
be covered elsewhere
Legal requirements
for recording
Record Keeping
PATIENT QUESTIONS
MUST K N O W
NICE TO K N O W
Communication
Skills
Listening
Anything and
Everything probably
covered elsewhere
Ability to say "I don't
know"
Ability to refer to
other sources
Use of experts
Problem-solving
skills
AbiUty to research
questions
Library methods

IF TIME PERMITS

IF TIME PERMITS

Appendix 10 cont. TRACTION

MUST K N O W
Different Types
Indications for use

NICE TO K N O W

Physics of Traction/
Counter-traction
Anatomy of major
muscle groups and
bony skeleton
H o w to apply safely
Anatomy and
Hygiene and Lifting
Physiology of skin,
while in traction
of capillaries and
Aids for positioning
micro-circulation
Problems in incorrect Anatomy and
application
Physiology of
skeleton, muscle
groups

TE T I M E P E R M I T S
Physiology of
fracture healing
Role of
gravity/exercise in
fracture healing
Principles of tissue
healing
Scar tissue formation

Appendix 11 Patient load described as nursing diagnoses
Nursing Diagnosis
Activity Intolerance
Activity Intolerance (potential)
Adjustment Impaired
Airway Clearance Ineffective
Anxiety
Aspiration (potential)
Body Image Disturbance
Body Temp. Alteration (potential)
Bowel Incontinence
Breastfeeding Ineffective
Breathing Patterns Ineffective
Cardiac Output Decreased
Communication Impaired
Commumcation Impaired Verbal
Conflict - Divisional
Conflict - Parental Role
Constipation
Constipation - Colonic
Constipation - Perceived
Coping - Defensive
Coping - Family Growth (potential)
Coping - Family Compromised
Coping - Family Disabled
Coping - Ineffective Individual
Coping - Ineffective Group

Hosp A
3
7
19
4
9
44
28
11
3
0
11
7
2
11
0
5
1
8
2
1
2
6
2
1
8

HospB
5
6
1
6
7
17
12
7
3
0
27
12
5
18
0
1
0
6
6
2
0
1
0
1
4

Total
8
13
20
10
16
61
40
18
6
0
38
19
7
29
0
6
1
14
8
3
2
7
2
2
12

Appendix 11. cont.
Nursing Diagnosis
Denial - Ineffective
Diarrhoea
Disuse, (potential for)
Diversional Activity Deficit
Dysreflexia
Family Process Altered
Fatigue
Fear
Fluid Volume Deficit
Fluid Volume Deficit (potential)
Fluid Volume Excess
Gas Exchange Impaired
Grieving
Grieving - Anticipatory
Grieving - Dysfunctional
Growth & Development-Altered
Health Maintenance - Altered
Health Seeking Behaviour
H o m e Management - Impaired
Hopelessness
Hyperthermia
Hypothermia
Infection
Injury (potential)
Knowledge Deficit
Mobility - Impaired Physical

Hosp A

HospB

Total

3
6
8
2
0
23
14
21
13
13
2
19
2
5
0
9
8
19
4
1
1
3
86
24
62
49

8
10
13
4
0
14
13
3
16
7
4
23
0
2
0
2
8
4
1
2
4
3
87
24
47
32

11
16
21
6
0
37
27
24
29
20
6
42
2
7
0
11
16
23
5
3
5
6
173
48
109
81

Appendix 11. cont.
Nursing Diagnosis
N o n compliance
Nutrition, less than requirements
Nutrition, greater than requirements
Nutrition, (p) greater than
requirements
Oral Mucous Membranes - Altered
Pain
Chronic Pain
Parenting Altered
Parenting Altered (potential)
Personality Identity Disturbance
Poisoning Potential
Post-trauma response
Powerlessness
Rape trauma syndrome
Rape trauma syndrome - compound
Rape trauma syndrome - silent
Role Performance - altered
Self Care Deficit
Bathing/Hygiene
Dressing Grooming
Feeding
Toilet
Self Esteem Disturbance
Self Esteem, Chronic L o w
Self Esteem, Situational L o w
Sensory Deficit
Visual
Auditory
Kinaesthetic
Gustatory
Tactile
Olfactory
Sexual Dysfunction
Sexuality Patterns Altered
Skin Integrity Impaired
Skin Integrity Impaired (potential)
Sleep Pattern Disturbance
Social Interaction Impaired
Social Isolation
Suffocation (potential for)
Swallowing Impaired
Swallowing Impaired (potential)
Thermoregulation, Ineffective

Hosp A

HospB

Total

8
19
1
4

9
25
8
7

17
44
9
11

11
63
12
0
1
2
0
0
1
0
0
0
8

10
49
12
2
0
1
1
1
0
0
0
0
8

21
112
24
2
1
3
1
1
1
0
0
0
16

20
16
16
23
2
7
11
8
8
7
4
4
6
4
6
9
23
12
14
3
3
1
2

17
17
17
17
2
3
3
6
2
10
0
9
0
2
6
11
24
12
9
2
2
1
5

37
33
33
40
4
10
14
14
10
17
4
13
6
6
12
20
47
24
23
5
5
2
7

3

3

6

Nursing Diagnosis
Thought Processes Altered
Tissue Integrity Impaired
Tissue Perfusion Reduced
Renal
Cerebral
Cardio-Pulmonary
Gastrointestinal
Peripheral
Trauma (potential for)
Unilateral Neglect
Urinary Elimination Altered
Urinary Incontinence- Functional
Urinary Incontinence- Reflex
Urinary Incontinence- Stress
Urinary Incontinence- Total
Urinary Incontinence- Urge
Urinary Retention
Violence (potential for)

Hosp A
3
1

HospB
10
7

Total
13
8

0
1
0
0
4
0
1
4
0
0
0
5
1
1

1
2
1
0
7
7
3
6
1
0
0
7
0
0

1
3
1
0
11
7
4
10
1
0
0
12
1
1

0

5

5

Appendix 12. Results of Patient load expressed as nursing
diagnoses following Concept Mapping
INFECTION
MUST K N O W
Principles of
Infection
Portals of Entry/Exit
Principles of CrossInfection
Methods to Reduce
Cross- infection
Characteristics of
micro- organisms
Body Responses to
invasion -Natural
Defences
Signs & Symptoms
of Infection
Prevention of
Infection
Aseptic Principles
Disinfection/
Sterilisation
-methods differences
Drugs to fight
infection
Antibiotics,
Antivirals
Antifungals,
Adjuvants
Universal
Precautions
Immunisation/
Vaccination
Programs
Available range of
Vaccines, Boosters
etc

NICE T O K N O W
Anatomy &
Physiology of
lymphatic/ immune
systems

Physiology of
Inflammation

Active/ Passive
Immunity

IF T I M E P E R M I T S

Appendix 12 cont. INFECTION continued

MUST KNOW
Infectious Disease
-signs & symptoms
-Infective period
-Infectivity
-Effects
-Therapy
Diseases of
increased
susceptibility to
infection
-defects

NICE TO KNOW

Physiology of normal
immune response

IF T I M E P E R M I T S

Appendix 12 cont. SELF-CARE DEFICITS
NICE TO K N O W
MUST K N O W
Hygiene
Methods/Aids
Assessment of
Ability

Mobility
Methods/Aids
Safety of Environs
Musculoskeletal
junction
Sensory
Input, Vision,
Balance
Ingestion of
Appropriate Diet
Assessment of
Deficiencies
Patient Education
Replacement/
Drugs/Co-factors
Disregard of Safety
Psychological
Assessment
Physical Problems
Immediate
Responses
Legal Aspect
Use of Restraints

Causes of Deficit
Pain
Psychological
Depression
Lack of knowledge
Other Physical eg.
Anaemia

Effect on all body
systems
Basic food groups
Nutrition

IF T I M E P E R M I T S

Appendix 12 cont. PAIN

MUST K N O W

NICE TO K N O W

Physiology of
receptors, pathways;
Central nervous
system integration
Responses - Physical,
Learned Cultural/
Stress Responses
Social
Effects on other body
systems
Drug Therapy
Effect of different
drugs/ routes and
timing
Adjuvant therapy
Non-Drug
Interventions
Anatomy &
Positioning
Physiology of limb
movements
Normal range of
Use of Heat/Cold
motions
Distraction/
Rationale/
Competition eg.
Physiology of effect
TENS
Pathways
Alternative
Responses
eg. Acupuncture

IF T I M E P E R M I T S

Appendix 12 cont. ACTIVITY INTOLERANCE
MUST K N O W
NICE TO K N O W
IF T I M E P E R M I T S
Neurological
lack of co-ordination
motor responses
reflexes
sensory inputs

Musculoskeletal
Pathophysiology of
Arthritis
Muscular dystrophy
Therapy - Aids
- Absorption
D m g s -Effects/ side
effects
Joint Replacement
Muscle Oxygen
needs
Physiology of
Muscle Contraction
Effect of Post operative Pain on
mobility
Psychogenic
eg. Endogenous
depression
D m g s & other
therapies
Associated with
ageing
Combination of
many of the above

Balance mechanisms
Anatomy and
Physiology of
nervous system.
Interaction with
musculoskeletal
system

Anatomy and
Physiology of
cardiovascular and
respiratory systems
Influence of other
body systems eg.
endocrine,
gastrointestinal.

Causation

Changes ofbody
systems with aging

Appendix 12 cont. MOBILITY IMPAIRED - PHYSICAL
MUST KNOW
NICE TO KNOW
IF TIME PERMITS
As for activity in
tolerance except for
psychogenic
K N O W L E D G E DEFICITS

MUST KNOW
General Principles of
Patient Education
Assessment of
Deficit
Verbal & Nonverbal cues
Never assume the
patient knows
anything, or nothing
Assessment of
Ability to Learn
Assessment of
Appropriate time to
teach
Responding to
Patient Questions
Open questions/
responses
Huge knowledge
base
Ability to refer
appropriately

NICE TO KNOW

IF TIME PERMITS

Appendix 12 cont. ANXIETY
MUST K N O W
NICE TO K N O W
Range of
Appropriate
Responses
-based on situation
Inappropriate
Responses
-Psychogenic
-Related to other
disease
-Poisoning/ Drug
Reactions
Body Reactions to
Anxiety
Physical Signs &
Symptoms
Assessment of
degree
Life-threatening
Drug & Other
Therapy
Legal Aspects
Scheduling/
Restraints
Non-life threatening
Drug Therapy
Types, Actions
Interaction with other
drugs
Non-Drug Therapy
Principles of Patient
Education

IF T I M E P E R M I T S

Causes; Emotional/
Social/ Family/
Surgery/ Disease/
Financial

Relaxation
Techniques

Imagining
/Meditation
Physiological Basis
for
imagining/meditation

Appendix 12 cont. SENSORY DEFICITS
MUST K N O W
NICE TO K N O W
Vision
Normal Function
Assessment of Intraocular Pressure
-fields of vision
-acuity
Causes of Deficit
-neural eg stroke
-nutrition
-infection
-trauma
-disease eg
glaucoma, cataracts
Prevention
Therapy
Smell
Assessment of deficit
-careful history
Safety aspects
Taste
Assessment of
deficits
Causes
Prevention &
Therapy
Methods of
maintaining adequate
nutrition in absence
of taste/smell
-patient education
Touch
Assessment of deficit
Causes, Prevention,
Therapy

IF T I M E P E R M I T S

Anatomy and
Physiology of normal
function

Aging theories
Physiology of aging
of eye/nervous
control

Anatomy and
Physiology of normal
function
Physiology of aging

Aging theories

Anatomy and
Physiology of
receptors, normal
function

Anatomy and
Physiology of normal
function

Appendix 12 cont. S E N S O R Y DEFICITS continued

MUST K N O W

NICE TO K N O W

Hearing
Assessment of deficit
Causes of loss
Prevention
Therapy
Safety Issues

Physiology of normal
function
Functions/ Selection
of Hearing Aids

Anatomy and

IF T I M E P E R M I T S

MUST K N O W
Proprioception
Definition of
Assessment of loss
Causes
Prevention
Therapy
Safety issues
Multiple Sensory
Deficits
Diseases of Central
Nervous System eg
strokes
Prevention
Therapy

NICE T O K N O W
Physiology of
Musculo-skeletalReceptors-Nervous
system interaction

IF T I M E P E R M I T S

Appendix 12 cont. F L U © V O L U M E DEFICIT

MUST K N O W
Sources
Oral
-normal amount
-causes of deficiency
-therapy
Intravenous-dose &
rate ordered, getting
it to run on time
assessing cannula size
-"tissued"/
inflammation
supplement or
replacement
Nasogastric tube/
Enterostomies
-types of fluids
-supplement or
replacement
-dose & rate ordered
-problems with
delivery
Cellular Production
normal amount
distribution in body
Transfer between
body compartments

NICE TO K N O W

IF T I M E P E R M I T S

Nervous system
regulation of thirst

Principles of fluid
flow

Absorption
Fluid movement
within gastrointestinal tract

Physiology of fluid
compartments within
the body,
Physiology of the
liver,
Anatomy and
Physiology of the
capillary bed
Physics of fluid
movement across
membranes
-osmosis
-diffusion
-active transport

Appendix 12 cont. F L U[D V O L U M E DEFICIT continued
IF T I M E P E R M I T S
NICE TO K N O W
MUST K N O W
Loss of faeces
Regulation
Normal A m o u n t
Normal Constituents -Gastro Intestinal
-Endocrine
Causes of excess
-infective
-Nervous

MUST K N O W
-other
Therapy for excess
loss
Loss of Sweat
Normal Amount/
Constituents
Causes of excess
Therapy for excess
loss
Respiration
Normal amount of
loss
Causes of excessive
loss
-unventilated
-ventilated
Therapy of excessive
loss humidification

NICE TO K N O W

Regulation

Regulation

mechanisms of
ventilation

IF T I M E P E R M I T S

Appendix 12 cont. I N J U R Y

MUST K N O W
Safety
-Environment
-Patient Aspects
Response
Bleeding
Mechanisms of
Blood Clotting
Therapy
Bruising
First Aid Treatment
Broken Bones
-Immobilisation
-Short term
-Long term
Inflammatory
responses from
damaged tissue
Effect of specific
injuries on other
body systems

NICE TO K N O W

IF TIME PERMITS

Drugs/Diseases that
influence blood
clotting

Mechanisms of Bone
Healing

Principles of Traction
Mechanisms of
Tissue Healing

Levers, Vectors,
Counter balance

Appendix 12 cont. SKIN INTEGRITY IMPAIRED
MUST K N O W
NICE T O K N O W
IF T I M E P E R M I T S
Anatomy and
Physiology of skin
Assessment
-Blood flow
-Colour
Record keeping
Prevention of
impairment
-Aids
-Positioning
-Lifting
Biomechanical
Anatomy and
-Turning
principles
Physiology of
Prevention of
musculo-skeletal
system
infection w h e n skin
integrity impaired
Dressings-Wet or
Principles behind
dressings related to
Dry
Physiology of tissue
healing
Principles of Asepsis tissue healing

Appendix 12 cont. N U T R I T I O N - less than requirements

MUST K N O W

NICE TO K N O W

IF TTME PERMITS

Functions within
Patient education
Normal
B
o
d
y
Requirements
Food Groups
Vitamins/Minerals
General Deficit
Short-term
-hypoglycaemia
treatment
-ketoacidosis
Long term
Reasons for not
eating
Diseases eg gastrointestinal problem
Psychogenic
Social/cultural
Endocrine disorders
eg. thyrotoxicosis,
diabetes
Uncontrolled/
competitive usage eg.
tumour growth
D m g Influences
-Anabolic steroids
-Hormone
replacement therapy
Specific Deficits
Diseases
Normal values
Identification
Causes
Treatment of diseases

Appendix 12 cont. GAS EXCHANGE IMPAIR!
3D
MUST K N O W
NICE TO K N O W
IF T I M E P E R M I T S
Signs of Failure
Therapy Methods
Oxygen Therapy
Drug-types/action
routes of delivery
Positioning

B o d y responses to
alleviate
Diseases/Drugs
causing impairment
Anatomy and
Physiology of
respiratory system
Pressures within
alveoli/blood
stream/body cell
leading to exchange
of gas
Pressures within
atmosphere and
respiratory system
leading to ventilation

Atmospheric Normal
Values
Action of gases in a
mixture.
Partial Pressures

BODY MAGE DISTURBANCE
MUST K N O W
Recognition of
Distress
Counselling Skills
Listening Skills

NICE TO K N O W

IF TIME PERMITS

Appendix 12 cont. BREATHING PATTERNS INEFFECTIVE
NICE TO K N O W
MUST K N O W
IF T I M E P E R M I T S
As for gas exchange
Diseases/Drugs
impaired
Physiology of muscle influencing
actions in ventilation
Nervous system
control of ventilation

FAMILY PROCESSES ALTERED
MUST K N O W
NICE TO K N O W
Recognition of
Distress
Counselling
techniques
-Listening
Recognition of
Limitations
-Referral

TE TIME PERMITS

Appendix 13 Results of equipment used at the bedside following
Concept Mapping
PEAK FLOW METERS
MUST K N O W
Accurate method of

NICE TO K N O W
Anatomy and

IF T I M E P E R M I T S

Physiology of the
use
Normal Values
Respiratory system
Recording
Levels requiring
intervention
Specific interventions
for acute variations

PULSE OXIMETER
MUST K N O W

NICE TO K N O W

Accurate method of

Physiology of
Oxygen transport and
utilisation in the body

use
Normal Values
Factors influencing
results
Recording

IF T I M E P E R M I T S

OXYGEN SATURATION MONITOR
MUST K N O W
Accurate method of

use

NICE TO K N O W
Anatomy and
Physiology of the
respiratory system

Normal Values
Factors influencing
Physiology of
results
Oxygen transport
Recording
Levels requiring
intervention
Interventions in acute
variations

IF T I M E P E R M I T S

Appendix 13 contURINALYSIS EQUIPMENT
NICE TO K N O W
MUST K N O W
IF TIME PERMITS
Accurate method of
Association of
Physiology of urine
use of equipment
abnormalities with
production
Normal values
pathophysiology
Recording
INDWELLING U R I N A R Y CATHETER
MUST K N O W
NICE TO K N O W
Principles of Asepsis Anatomy of the
Normal volume of
urinary system
urine production per
hour
Methods of catheter
insertion and fixation

IF TIME PERMITS
Physiology of the
urinary system

CONTINUOUS BLADDER IRRIGATION EQUIPMENT
MUST K N O W
NICE T O K N O W
IF T I M E P E R M I T S
Anatomy
and
Principles of asepsis
Accurate method of
Physiology of
implementation
prostrate, bladder and
urethra
Expected results
Factors influencing
results
Possible
complications and
interventions
Recording

Appendix 13 cont. S P H Y G M O M A N O M E T E R (Manual Blood Pressure
NICE TO K N O W
MUST K N O W
IF T I M E P E R M I T S
Accurate method of
Physiology of the
maintenance of
use
blood pressure
Normal values
Factors influencing
results
Recording
Interventions in
Interventions in the
acute falls in blood
chronic elevation of
pressure
blood pressure

DYNAMAP AUTOMATED BLOOD PRESSURE RECORDING
MUST K N O W

NICE TO K N O W

TF TIME PERMITS

Accurate use of
method
Otherwise as for
Sphygmomanometer

CENTRAL VENOUS PRESSURE MANOMETER
MUST K N O W
Accurate method
Normal values
Factors influencing
values
Recording
Interventions in
acute variations

NICE TO K N O W
Placement of
catheter, Physiology
of the maintenance of
central venous
pressure

IF T I M E P E R M I T S
Anatomy and
Physiology of the
cardiovascular
system

Appendix 13 cont.THERMOMETER (Oral/Rectal)
NICE TO K N O W
MUST K N O W
TF T I M E P E R M I T S
Accurate method of

use
Normal values
Factors influencing
the selection of
method
Factors influencing
results
Recording
Interventions in acute
variations

Physiology of
temperature
maintenance

Association of fever
with inflammatory
defensive processes

E L E C T R O C A R D I O G 1EtAPH

MUST K N O W
Accurate method of

use
Recognition of
important rhythms,
especially ventricular
tachycardia and
fibrillation
Immediate
interventions in lifethreatening
arrhythmias
Factors influencing
results

NICE TO K N O W
Anatomy and

IF T I M E P E R M I T S

Physiology of cardiac
conduction
Association of
electrolyte levels with
normal cardiac
function

S E M I - A U T O M A T I C 1D E F I B R I L L A T O R

MUST K N O W

NICE TO K N O W

Accurate method of

Indications for
various interventions
during cardiac arrest

use
Safety of personnel
during use
Indications for use
Cardiac arrest
procedure
Documentation

IF T I M E P E R M I T S

Appendix 13 cont. GLUCOMETER
MUST K N O W
NICE TO K N O W
Accurate method of

use
Normal values
Factors influencing
results
Interventions in acute
variations
Recording

OTOSCOPE
MUST K N O W
Accurate Method of
use

IF T I M E P E R M I T S

Physiology of blood
sugar level
maintenance

NICE TO K N O W
Anatomy of the
external ear

IF T I M E P E R M I T S
Anatomy and
Physiology of the ear,
hearing

Expected findings

CENTRAL LINE BLOOD SAMPLING
MUST K N O W
Accurate method

NICE TO K N O W

TF TIME PERMITS

Principles of Asepsis
Possible
complications and
interventions if these
occur

BLOOD CULTURES NEEDLE
NICE TO K N O W
MUST K N O W
Accurate method
Principles of Asepsis
Methods of handling
and storing blood
samples

Anatomy of the
circulatory system

IF T I M E P E R M I T S
Microbiology of
blood- borne
infectious disease

Appendix 13 cont. W O U N D D R A I N S - Corrugated, T-Tube, Bellovac, Penrose
MUST K N O W
NICE TO K N O W
IF T I M E P E R M I T S
Principles of Asepsis Anatomy of body
Physiology of tissue
Techniques for
dressing, emptying,
re-vacuuming,
shortening and
removal
Expected drainage
types and amounts
Recording

cavities

COLOSTOMY CARE
MUST K N O W
NICE TO K N O W
Methods of dressing, Anatomy and
principles of Asepsis
Method of changing
bags
Principles of patient
education
Communication
Skills

IF T I M E P E R M I T S

Physiology of the
large intestines
Issues relating to
altered body image

INTRAVENOUS THERAPY
NICE TO K N O W
MUST K N O W
Anatomy and
Accurate method of
administration
Access to the
vascular space cannula types and
sizes
Principles of fluid
selection
Use with antibiotics
and other drugs
Principles of Asepsis,
care of access sites
Possible
compUcations and
appropriate
interventions

healing - exudate
formation

Physiology of the
vascular space
Principles of fluid
movement within the
body
Physics of fluid flow

IE T I M E P E R M I T S

Appendix 13 cont.IMED, IVAC PUMPS (Pressor Devices)
NICE TO K N O W
MUST K N O W
TF TIME PERMITS
Accurate methods of
use
Indications for use,
selection of type
Responding to
alarms, trouble
shooting with the
machines
Possible
complications and
appropriate
interventions

PORTOCATH (Subcuitaneous Injection Port)
MUST K N O W
NICE TO K N O W
TF T I M E P E R M I T S
Principles of Asepsis
Method of access
Possible
complications and
appropriate
interventions

Method of insertion,
placement
Indications for use

HEPARIN INFUSION PUMP

MUST K N O W
Accurate method of
use, complications
and interventions

NICE TO K N O W
Pharmacology of
heparin

NASO-GASTRIC TUBE
NICE TO K N O W
MUST K N O W
Accurate method of

Anatomy of upper

use

airways and gastrointestinal tract

Indications for use
Method of insertion,
testing for placement,
fixation to skin
Possible
compUcations and
interventions

Methods of
assessment of
swallow and gag
reflexes

IF TIME PERMITS
Physiology of blood
clotting

IF T I M E P E R M I T S
Nervous system
control of swallowing

Appendix 13 contKANGA PUMP (Nasogastric feed delivery system)
MUST K N O W
NICE TO K N O W
IF TIME PERMITS
Accurate method of
use
Indications for use
T R A C T I O N - Bucks, Hamilton-Russell

MUST K N O W
Accurate method of

use
Establishing and reestablishing traction,
maintaining countertraction
Skin care
Possible
complications and
appropriate
interventions

NICE TO K N O W
Anatomy and
Physiology of the
musculo-skeletal
system

IF T I M E P E R M I T S
Physics of
traction/countertraction

H E A D B O X (Oxygen delivery system for paediatrics)
MUST K N O W
NICE TO K N O W
IF T I M E P E R M I T S
Accurate method of Normal oxygen
concentrations in
use
atmospheric gas
Assessment of
oxygen concentration
delivered
Indications for use
Possible
complications and
appropriate
interventions
Recording
I N T R A N A S A L O X Y G E N (via nasal prongs)

MUST K N O W
As for oxygen via
headbox
Care of nasal mucosa
during administration

NICE TO K N O W

IF TIME PERMITS

Appendix 13 contCONTFNUOUS POSITIVE AIRWAY PRESSURE
MUST K N O W
NICE TO K N O W
IF T I M E P E R M I T S
Accurate method of

Changes in

use

respiratory
physiology with the
use of positive
pressure ventilation
Physiology of sleep

Indications for use
Possible
complications and
appropriate
interventions

Anatomy and
Physiology of the
respiratory system

T R A C H E O S T O M Y T U B E (not attached to exl.ernal ventilator)

MUST K N O W

NICE TO K N O W

Appropriate method
of care
Insertion /Removal
Method of suctioning
Communications
skills

A n a t o m y of the upper
respiratory tree

EPIDURAL CATHET ER
MUST K N O W
NICE TO K N O W
Appropriate method
ofcare
Method of removal,
principles of asepsis
Possible
complications and
appropriate
interventions

IF TIME PERMITS

IF T I M E P E R M I T S

Method of insertion,
placement of the
catheter
Anatomy of the
vertebral column,
spinal cord

S Y R I N G E PUMP(used with epidural catheter for pain relief)
IF T I M E P E R M I T S
NICE TO K N O W
MUST K N O W
Concomitant use of
Pharmacology of
Accurate method of
use connection to the
catheter Possible
complications and
interventions
Assessment of pain
relief Recording,
legal aspects

drugs used
Assessment of
dermatomes

other methods of pain
control
Physiological
theories of pain
control

Appendix 13 cont.TNT ;RMITTENT PASSIVE THERAPY UNIT
MUST K N O W
NICE TO K N O W
IF TIME PERMITS
Accurate method of
use
Insertion/Removal of
limb
Possible
complications and
interventions

THROMBO-EMBOLIC DEVICE STOCKINGS
MUST K N O W
NICE TO K N O W
IF TIME PERMITS
Accurate method of
use, especially proper
measurement and
application
Indications for use
Possible
complications and
interventions
SUCTION EQUIPS

MUST K N O W
Appropriate method
Principles of asepsis
Normal secretions
and expected
variations

NT
NICE TO K N O W
Anatomy of the upper
airways

IF TIME PERMITS

Appendix 14. A comparison betv
and the current study

the findings of Eraut etal (1995)

Table A7 Fluids
Eraut et.al.
Knowledge areas
Electrolytes and ionisation
Interstitial circulation
Water compartments
Biochemical knowledge
Hydration status
Acic/base balance
Fluid and electrolyte need
Renal function
O e d e m a Mechanisms
Risk situations for electrolyte imbalance
Features of potassium imbalance
Features of sodium imbalance
Features of acute renal failure
Outflow obstruction
Features of azotaemia
Features of chronic renal failure
Anaemia in renal failure
Nutrition in renal failure
Consequences of hypoproteinaemia
Catheter management
Assessment and Interpretation
Constraints, Nil b y Mouth, Surgery
Biochemical results
Cardiac dysrhythm
Cardio-vascular system changes, Blood pressure,
pulse and central venous pressure
Current orders
Urine and other fluid output
General activity levels
Nausea and Vomiting
Status of peripheral tissues
Risk factors
History
Pruritis
Respiratory changes
Response
Advice/Explain
Fluids
Catheter
Referral
Anti-emetics
Rehydrate
Monitoring
Check lab slips
cardio/respiratory state

This study
Partial, no mention of ionisation
Yes, but in relation to intravenous therapy
Yes, but in relation to intravenous therapy
Yes, but in relation to patient assessment
Yes
Yes
Yes
Yes
Yes

Yes, but in relation to nutrition
Yes, but in relation to nutrition
Yes
Yes
Yes
Yes
Yes
Yes, but in relation to oxygenation
Yes, but in relation to oxygenation and patient
assessment
Yes, but in relation to elimination
Yes, but in relation to activity intolerance
Yes, but in relation to elimination
Yes, but in relation to patient assessment
Yes, but in relation to patient assessment
Yes, but in relation to elimination
Yes, but in relation to elimination

Yes, but in relation to intravenous fluids
Yes, but in relation to equipment
Yes, but in relation to medications
Yes, but in relation to patient assessment
Yes, but in relation to oxygenation
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Table A 8 Nutrition
Eraut et.al.
Knowledge areas
Normal nutritional needs
Factors which alter nutritional need
Hydration
Cultural factors in nutrition
Anatomy and physiology of the gastro-intestinal
tract
Food constituents
Emotional influences on nutrition
Eating and swallowing
Nutritional intake
Features of malnutrition
Awareness of risk states
Alternate ways of meeting nutritional needs
Biochemical features of altered nutrition
Obesity and starvation
Consequences of low protein intake
Intestinal obstruction: dynamic/adynamic
Malabsorption
Management of Total Parenteral nutrition
Nutrition in burns
Nutrition in renal dysfunction
Nutrition in diabetic states
Nutrition in altered mental states
Assessment and Interpretation
Appearance and age
Feeding ability
Activity level
Emotional state
Mouth and Tissue turgor
Risk factors
Pre-existing medical condition
Abdominal signs
Dietary history
Dietary intake
Overt nutritional deficiency
Body weight and distribution
Elimination status
Client knowledge and attitudes
Response
Urgency
Referral
Supplementary feeding
Nasogastric feeding
Total parenteral nutrition
Monitoring
Frequency of monitoring
Weight

This study
Yes
Yes
Yes, but in relation to fluids
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Possible, nutrition in uncontrolled and competitive
use
Yes
Yes

Yes, but in activity intolerance
Yes, but in patient assessment

Yes
Yes, but in elimination
Yes, in self-care deficits

Yes
Yes
Yes

392

Table A9 Acute Pain

Eraut et. al.
Knowledge Areas
Nerve Pathways
Transmission/perception of pain
Causes of pain
Effects of pain
Bacteriology
Pharmacology
Barriers to the expression of pain
Pre and post operative care
Alternative methods
Assessment of Patient
Personality
Knowledge
History
Vital Signs
Assessment of Pain
Ability to cope
Intensity
Interpret Cause
Unrelated to surgery
Signs of infection
Haematoma
Retention of Urine
Constipation
W o u n d Assessment
Alternative Methods
Position
Explanation
Companion
Warmth
Pressure Area Care
W o u n d dressing
Catheterisation
Diet
Drugs
Analgesics
Anti-emetics
Antibiotics
Anti-inflammatory
Assess response
intensity of pain
vital signs

This study

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes, but in relation to w o u n d healing
Yes, but in relation to elimination
Yes, but in relation to elimination
Yes, but in relation to w o u n d healing

Yes
Yes, but in relation to knowledge deficits

Yes
Yes, but in relation to skin integrity
Yes, but in relation to w o u n d healing
Yes, but in relation to elimination
Yes, but in relation to nutrition

Yes
Yes
Yes
Yes, also anaesthetics
T 7" _

Yes
Yes

Table A10 Shock
Eraut et.al.
Knowledge areas
Circulatory system
Fluid and electrolyte balance
Assessment of potential problems
Methods of prevention/treatment
Hypovolaemia
Sepsis
Anaphylaxis
Psychological Shock
Burns
Resuscitation
Disseminated Intravascular Coagulation
Awareness/Treatment
Predisposing factors
Predisposing history
Anaemia
Hypoxia/Asphyxia
Fear
Bereavement
Fluid loss
Dehydration
Pain
Drugs
Anaesthesia
Embolism
Recognition of Shock
History
Vital Signs
Skin colour and temperature
State of alertness
Skin rashes
Response
Call medical aid
Fluid replacement
Plasma expanders
Oxygen therapy
Drug administration
Resuscitation equipment
Assess effects of response
Vital signs
Blood count/clotting

This study
Yes, but in relation to Oxygenation
Yes, but in relation to Intravenous Fluids
Yes, but in relation to Patient Assessment

Yes, but in relation to Infection, W o u n d
healing
Yes, but in Intravenous Therapy
Yes, but in relation to anxiety
Yes, but in relation to oxygenation, equipment

Yes, but in relation to nutrition
Yes, but in relation to oxygenation
Yes, but in relation to anxiety
Yes, but in relation to elimination
Yes, but in relation to elimination
Yes, but in relation to pain
Yes, but in relation to medications
Yes, but in relation to pain, medications
Yes, but in relation to equipment
Yes, but in relation to assessment
Yes, but in relation to assessment
Yes, but in relation to assessment
Yes, but in relation to assessment

Yes, but in relation to intravenous therapy
Yes, but in relation to intravenous therapy
Yes, but in relation to oxygenation
Yes, but in relation ot medications
Yes, but in relation to equipment
Yes, but in relation to assessment
Yes, but in relation to assessment
Yes, but in relation to equipment

